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A. J1350 


Clerf Bronchial Atomizer 
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Check The Principle 


The principle of interlocking is simple—and 
complete assurance of maximum strength. For 
example, you’d naturally prefer a tire chain 
which is interlocked with equally strong links 
to one with its links taped or tied together. 
This same principle is used to make Olin flat 
cell “‘B”’ batteries the strongest and therefore 
the longest-lasting hearing aid batteries... 
the ONLY batteries that have triple-sealed, 
equally-strong interlocked flat cells instead of 
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ies. Olin Industries, Inc., Electrical Division, 
New Haven 4, Conn. 
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BLAST INJURIES TO THE EAR 
The Texas City Disaster 


GEORGE S. McREYNOLDS, M.D. 


FREDERICK R. GUILFORD, M.D. 
AND 


GAYLORD R. CHASE, M.D. 
GALVESTON, TEXAS 


HE BLAST, explosion and subsequent fire at Texas City was a 

catastrophic event, which only those present can fully picture. An 
ordinary industrial area was suddenly transformed into a city of 
tremendous havoc and destruction. Numerous reports in the press 
and a few in the medical literature attested to the magnitude of the 
disaster. It has been estimated, reliably, that between 3,000 and 4,000 
people were injured. The most accurate sources report that approxi- 
mately 600 persons were killed or reported missing as a result of 
an incident that took place in the course of a very few minutes. About 
800 persons received injuries which were of sufficient severity to 
require hospitalization in Galveston and the surrounding communities. 
Four hundred of these were admitted to the John Sealy and affiliated 
hospitals of the University of Texas Medical Branch within twelve 
hours. Of this group only a very small percentage were admitted 
because of burns, an indication that the injuries were all due to the 
effects, primary or secondary, of the blast. These comments are made 
solely in an attempt to give one a conception of the enormousness 
of the occurrence. 

Articles have appeared in the literature dealing with the effects of 
blast and concussion injuries, particularly injuries among the personnel 
of the armed forces during World War II. Boeman®* reported on 
300 cases of injuries to the ear due to blast. In this series, 68 patients 
had a perforation of one or both tympanic membranes; in 25 of the 
injured ears, or about 27 per cent, suppurative otitis media developed. 
Ireland? reported 317 cases of traumatic perforation of the tympanic 


From the Department of Otorhinolaryngology, University of Texas Medical 
Branch. 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninety-Seventh Annual Session of the American Medical Association, Chicago, 
June 25, 1948. 

1. Boeman, L. C.: Acoustic Trauma, Ann. Otol., Rhin. & Laryng. 54:513- 
517 (Sept.) 1945. 

2. Ireland, P. E.: Traumatic Perforations of Tympanic Membrane Due to 
Blast Injury, Canad. M. A. J. 54:256-258 (March) 1946. 
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membrane, in 32 per cent of which suppuration developed in the middle 
ear. Silcox and Schenck* also presented a comprehensive survey 
of 1,922 patients who sustained surgical injuries due to blast. Of 
this group, 82 had demonstrable injuries to the ear; 58 of these 82 
patients had traumatic perforations of the tympanic membrane; in 
25, or 47.6 per cent, suppurative otitis media developed. Henry * 
reported a series of 292 men with injuries to the ear due to blast; of 
this group, 152 sustained perforations of the tympanic membrane. 
In 17 per cent of these a purulent infection of the middle ear developed, 
and in 4+ per cent, clinical mastoiditis. 

However, in none of these reports was the entire group subjected 
to the same, single trauma. The trauma in each group was from 
various types of bombs and other explosives. Our series of patients were 


2 
io) 


’ 


No of 
Perforations 


4 
ad 


150 


i) 
8 
Se 


4 
S 
or oe. so 


EARS 
D 
S 


OF 








Y 
w 
2 
> 
= 

» 
> 
2 








DISTANCE 


Fig. 1—Number of perforations with relation to the distance of the blast. 


all subjected to the same trauma at the same time; the only variant 
was the distance from the source, and in some instances there were 
obstacles between them and the blast. 

In our series, 143 patients, or 286 ears, were examined and kept 
under observation for varying periods. All these patients were hospital- 
ized because of more serious surgical injuries. In this group, there 
were perforations of 77 tympanic membranes, 25 of which healed 
spontaneously (fig. 1). In contradistinction to other reports, there 
were few subjective symptoms except for a varying degree of loss of 
hearing. Of course, a large percentage of the patients with loss of 
hearing complained of tinnitus, but only occasionally did a patient have 
any. complaints referable to the vestibular apparatus. 


3. Sileox, L. E., and Schenck, H. P.: Blast Injuries to the Ear, Arch. 
Otolaryng. 39:413-420 (May) 1944. 
4. Henry, G. A.: Blast Injuries of Ear, Laryngoscope 55:665-672 (Nov.) 1945. 
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One of the most interesting and perplexing features encountered in 
our patients with perforations of the tympanic membrane was a non- 
purulent discharge or drainage from the middle ear. The drainage was 
clear and colorless and, in most instances, persisted for several days. 
This discharge presented a difficult problem with respect to the prognosis 
and hospitalization of the patient. It was impossible for us to find, a 
simple test, usable in a large group of patients, by which spinal fluid 
could be differentiated from a simple, serous transudate. 

Several interesting articles in the literature deal with the mechanism 
of injury to the tympanic membrane from blasts or concussions. Silcox 
and Schenck * postulated that six factors are significant in injuries to 
the ear resulting from blasts: (1) proximity to the source; (2) character 
of the concussion wave; (3) duration of exposure; (4) awareness of 
exposure; (5) presence or absence of preexisting aural disease, and 
(6) use or nonuse of protective devices. 

Pearlman * published an interesting article on the reaction of the 
ear to blast. His idea apparently was that the ossicular chain has a 
dampening effect, thus diminishing the trauma to the inner ear. He 
stated that the damage to the ear was due to the concussion wave 
entering through the external auditory canal and that the rupture of 
the tympanic membrane during the positive phase of the blast would 
tend to lessen the damage to the inner ear. 

Cantor ® presented an interesting hypothesis with regard to the 
rupture of the tympanic membrane from blasts: He proposed that 
the injuries were due to the positive phase of the concussion wave 
entering through the nose and mouth and, in turn, through the eustachian 
tube, rupturing the membrane outward. This hypothesis also admitted 


that rupture of the membrane allowed the pressure to be dissipated 
outward through the external auditory canal thus minimizing the 
likelihood of damage to the inner ear. 


This hypothesis of Cantor’s does not agree with our observations. 
In our cases the tympanic membrane was blown inward. In many 
instances the membrane was ruptured and blown against the medial 
wall of the middle ear, making it difficult, in some cases, to be certain 
of the presence of a membrane. This would apparently indicate that 
the rupture of the membrane was due to the positive phase of the con- 
cussion wave coming through the external auditory canal. It is difficult 
to imagine that the negative phase of the blast, acting through the 
eustachian tube, could produce this picture, particularly after the 
membrane was ruptured. It was also noted that foreign bodies, such 


5. Pearlman, H. B.: Reaction of Human Conduction Mechanism to Blast, 
Laryngoscope 55:427-443 (Aug.) 1945. 

6. Cantor, J. J.: Rupture of Tympanic Membrane Due to Blast: Mechanical 
Hypothesis, Ann. Otol., Rhin. & Laryng. 54:554-567 (Sept.) 1945. 
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as impacted cerumen, tended to minimize the likelihood of damage 
to the membrane. 

The treatment of traumatic ruptures of the tympanic membrane is 
important. Opinion varies among writers as to the proper method 
of handling these cases. Ireland? suggested that no local treatment 
be. given, not even cleansing of the external auditory canal; Henry * 
also advised that no local treatment be used. Silcox and Schenck * 
recommended insufflation of microcrystals of sulfathiazole. 

Our plan of treatment differed somewhat from other treatments 
published. In our cases a large amount of foreign material was blown 
into the external auditory canals. Many of the patients had been blown 
into the water, and the canals of most persons contained oil, grease and 
sea water; one patient had a large piece of glass in the canal. In 
many instances the canals were filled with styrene, a synthetic com- 
pound manufactured in the locality. 
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Fig. 2.—Relation of protection to the number of perforations. 


All these patients received a uniform type of treatment. They 
were admitted to the hospital because of the severer surgical injuries, 
such as lacerations and penetrating wounds. All were potentially 
infected; so treatment was started immediately with penicillin, 50,000 
units being administered intramuscularly every three hours. They had, 
of course, been given tetanus antitoxin U. S. P. The local treatment 
consisted in cleansing the external auditory canal the day after the 
explosion ; in cleansing the canals, sterile instruments were used. Cotton 
applicators, sterilized after wrapping, sterile ring curets and sterile ear 
speculums were employed. After the canals were cleaned of foreign 
debris, the canal and the middle ear, if a perforation was found, were 
dusted lightly with sterile sulfadiazine powder. This dusting of the canal 
and the middle ear was continued daily for four to six days. The canal 
was kept plugged, lightly, with sterile cotton. In no instance was 
irrigation used to clean the canals, or other medicament instilled. 
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With this regimen of therapy, in only 1 of these patients did true 
suppurative otitis media develop, and in none did mastoiditis develop. 
In some of the other persons not treated by the plan used in our 
hospital chronic suppurative otitis media developed, for which they 
were treated subsequently. Our excellent results may be attributed 
to several factors. First, all these patients were seen and hospitalized 
within a very short time after the injury. Second, they were all receiv- 
ing penicillin within a few hours. Third, the external auditory canals 
were carefully cleansed without forcing foreign material into the 
middle ear. 

In our group, the resulting damage to the cochlea did not differ 
from injury to the inner ear from other traumatic sources. Audiometric 
determinations showed varying degrees of deafness, depending on the 
damage to the tympanic membrane and the proximity to the blast. 
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Fig. 3.—Number of perforations healed. 


One hundred and forty-three patients, or 286 ears, were examined 
and kept under observation. Of this group, 77 had traumatic per- 
forations of the tympanic membrane; 63, or 81 per cent, were within 
100 yards (92 meters) of the source of the blast (fig. 2). Any object 
which was between the person and the source of the blast offered 
protection against the positive phase of the blast wave. Of the group 
that received perforations, only 2 were inside a building. In 91 ears 
of persons who were either outside or unprotected, no evidence of 
perforation was present; 75 per cent of these were 100 yards or more 
from the source. 

The remaining 118 were protected by some structure which succeeded 
in dampening the concussion wave (fig. 3). Of the patients kept 
under observation, only 11 perforations had not healed at the end of 
thirty days. 

521 Twenty-Second Street. 
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ABSTRACT OF DISCUSSION 

Dr. Joun S. Knicut, Kansas City, Mo.: Dr. McReynolds and his associates 
are to be congratulated on their excellent presentation of their findings and their 
method of handling blast injuries of the ears, as a result of such a catastrophe. 
Especially are they to be congratulated on their result in treatment. 

During my Naval Reserve duty in World War II, I observed many cases 
of deafness from gunfire and blast. Since then, I have been particularly interested 
in the prevention of deafness from such causes. Two types of damage to the 
ear mechanism were observed. Simple rupture of the tympanic membrane might 
occur and would often heal spontaneously, with no local ill effects or loss of 
hearing. However, infection would frequently occur before healing, and otitis 
media, and even mastoiditis, would often develop. Incapacitation of the fighting 
man was the result, with the coincidental involvement of transportation and 
medical care. 

In the second type of damage to the ear, a number of permanently deafened 
patients were seen. These patients had intact tympanic membranes and might or 
might not have other evidences of postconcussion, such as headache, dizziness, 
nervousness and forgetfulness. In 18 cases, there was loss of function of the 
vertical semicircular canals, as determined by the Barany caloric test. Audiometric 
examination in many cases revealed nothing typical. Our timeworn textbook 
picture of nerve deafness, as manifested by loss for higher tones, was con- 
spicuous by its absence. Frequently, perception was diminished in all tones, and 
in some cases higher tone perception remained unusually good, whereas the 
conversational tone range was seriously impaired. 

In 1947, the Veterans Administration estimated that “the thunderous din of 
war damaged the ears of about 40,000 American servicemen.” 

A sailor, a marine or a soldier in combat must be able to hear a low conversa- 
tional voice, or even a whispered voice. Protection of the middle and the inner 
ears by diminution of the intensity of the blast or gunfire is the second important 
issue. Our effort was directed toward the accomplishment of these two aims in 
the development of an ear protector; in 1944, I enlisted the aid of then Lieut. 
Comdr. James Y. Dunbar, U. S. N. R., a physicist and an acoustic engineer. 
Apparently, the important factor in damage to the ear by blast is the rate of 
rise of pressure rather than the length of time the pressure lasts. It was 
decided that the use of a lead impedance was essential. 

The V-51 R Ear Warden and other ear protectors, all worth while, had been 
brought forth. We hoped to develop a hearing guard which would give pro- 
tection against acoustic trauma, permit almost normal auditory acuity and, in 
general, answer the requisites for an all-purpose hearing guard, as outlined by 
Prof. Stacy R. Guild, of Johns Hopkins School of Medicine and a member of the 
National Research Council. His requisites for an all-purpose hearing guard are 
as follows: 

1. It should assure acoustic protection (a) against loud noises for long periods, 
with a reduction to 85 decibels or less, and (b) against nearby detonation. 


2. It should permit hearing of faint sounds or the softly spoken voice, (a) 
directly, (b) through a telephone or (c) through a headset receiver. 
3. It should cause no discomfort when worn for hours at a time or when the 


wearer is chewing. 
4. It should be so small that no part projects laterally beyond the tragus. 
5. It should not injure the ear or increase risk, as (a) a secondary projectile 
if the wearer is struck or (b) from development of fungous or bacterial infection. 
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6. It should be simple in construction, so that it is (a) easily cleaned and 
(b) permits of volume production. 

7. It should provide for rapid and continuous equalization of air pressure, 
both (a) for comfort and (b) for use of aviators and submarine personnel. 

The United States Navy has patented the hearing guard, or ear protector, 
based on the work of my associate, Commodore Dunbar, and myself. 

Medical Field Research Laboratory, Camp Lejeune, N. C., reported, in May 
1945, that “Both the V 51 R and the D. K. (lead impedance plug) gave similar 
acoustic protection and were equally acceptable to the men in the field.” 

In many other experiments involving gunfire and excessive noise on different 
groups or persons, the wearing of our hearing guard gave protection and comfort, 
yet permitted hearing. Changes in atmospheric pressure incidental to aviation 
have been well tolerated. The nonperforated type of ear protector has been advised 
against by the School of Aviation Medicine, Army Air Forces. 

Reduction of damaging warfare noise levels of 130 to 180 decibels and of 
prolonged excessive noise levels of 100 decibels or more to a tolerable acoustic 
level of 85 decibels or less has been our object in the development of an all-purpose 
hearing guard. With it, one can hear a whisper at 20 feet, (600 cm.) yet still have 
protection against the “crack” of a 5 inch (12.7 cm.) gun. 
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Fig. 4—Hearing guard and ear protector (patented by James Y. Dunbar and 
John S. Knight, United States Navy, Sept. 23, 1947, by United States patent 
office [2,427,664]). (A) A lead cone, 2, is encased within an outer rubber plug, 
1 and 4. A small perforation, 3, 0.030 inch in diameter, or the size of a straight 
pin, has been made through both the outer rubber shell and the inner lead cone. 
(B) The entire device is made of rubber impregnated with lead, such as the 
roentgenologists use in their protective aprons and gloves. There is sufficient 
impedance to the rate of rise of air pressure to afford protection. A perforation, 
3, is noted, and there is a coating of neoprene to prevent contact dermatitis. 


Many states have recognized occupational acoustic trauma as compensable. 
It is the duty of otologists to recommend measures or means for the prevention 
of such trauma. It is also the duty of the armed services to protect the hearing 
of those subjected to blast or gunfire. 

I consider the prevention of deafness far more important than the rehabilitation 
of the deafened. Wherever possible, deafness, partial or complete, from blast, 
gunfire or excessive noise should be prevented. 

Dr. Paut A. CAMPBELL, Chicago: The authors must be congratulated on 
the humanitarian manner in which they handled the cases of injury from such 
a catastrophe, yet utilized them as a source of material for an ideally controlled 
scientific investigation. The extremely low rate of suppuration is ample testimony 
that the patients were well cared for. The fact that the primary blast wave 
travels in a dissipating spherical front is well illustrated by the ratio of distance 
to the number of injuries. I should like to ask two questions: 
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1. Was a study made in the cases of unilateral injury concerning the relation 
of the position of the injured ear to the blast source? In other words, were the 
injured ears of unprotected persons on the same side as the blast source, or away 
from it? 

2. Did such structures as windows in the area collapse inward or outward? 

All must have a profound respect for a group who could make such an 
excellent scientific investigation during a situation which must have been so 
hectic. 

Dr. Stanton A. Friepperc, Chicago: Dr. McReynolds and his group are to 
be commended on their work. Their paper has been of considerable interest to me 
in that an incident comparable to it occurred overseas during the recent war when 
a small ordnance group adjacent to an ammunition depot was subjected to an 
unexpected explosion of the entire stockpile. 

My colleagues and I felt that there was considerable variation in the aural 
effects of these blasts, depending on the distance of the victims from the main 
explosion. These men, 30 of them, were sleeping alongside the ammunition dump. 
There was no protection between them and the blast. They were admitted to 
the hospital immediately, most of them with perforations of the tympanic mem- 
branes. Fifteen were placed under chemotherapy immediately; as a control, 15 
others were not. The ears were cleaned meticulously, according to the technic 
described by Dr. McReynolds. We were unable to demonstrate any difference 
in the subsequent incidence of aural suppuration among those receiving chemo- 
therapy and those not receiving such treatment. 

We were impressed by the severity of the nerve deafness which occurred in 
some of these persons and by the degree of headache, vertigo and other post- 
concussive symptoms, which were manifest later. In addition, the sizable perfora- 
tions which eventually healed were surprising. The great majority of them healed, 
and the duration of discharge was from three to four weeks. 

Dr. Greorce S. McReynotps, Galveston, Texas: With regard to Dr. Knight's 
protective ear device, such a device is important, because, as we found out after 
this catastrophe, all the patients who had anything wrong with their ears were cases 
for compensation, and that sort of litigation will probably be going on for many 
years before it is all settled. If the patients had had any type of protective device, 
or even if those with known trauma had been made to wear a protective ear device, 
it would have been a great help. In answer to Dr. Campbell’s question as to 
which ear was toward the blast in cases of unilateral ruptures: It was our 
impression that when the person had one ear ruptured, it was the one toward 
the blast. Our statistics on that point could not be very accurate, since they 
depended entirely on the subject’s answer, and, of course, many of them had 
been knocked down and were often unconscious and could not remember clearly 
which way they were looking when the blast came. 

As to the way in which the windows were broken, they were, apparently, all 
blown inward, because the bedrooms of the houses many blocks around the source 
of the blast were infiltrated with splinters of glass wherever the windows had 
been shattered and blown into the rooms, the glass penetrating the wood. 

Dr. Friedberg mentioned the size of the perforations in these ruptured ear 
drums. In most instances they were not so much perforations as tears of the 
ear drum. For that reason, perhaps, many of them healed more easily than if they 
had been simple round perforations. 





ANATOMY OF THE BRONCHIAL TREE 


JAMES HARDIE NEIL, C.B.E., D.S.O., F.R.A.C.S., F.A.C.S. 
AND 


WALTER GILMOUR, C.B.E., M.D., F.R.A.C.P. 
AUCKLAND, NEW ZEALAND 


HE HOMOLOGUES found in the study of comparative anatomy 

fortify opinion as to the significance of any bronchopulmonary seg- 
ment in the common pattern in the mammalian lung and discount 
dogmatism as to the final emergence of any particular type in the 
human lungs. 

The illustration of Willis? (1622-1675) depicts a diagram of a 
lobe of the lung, showing its subdivisions (fig. 1). It closely resembles 
the illustration by Huntington? (fig. 2). It is obvious from a study 
of comparative anatomy that some of the branches of the embryonic 
lobar stem bronchus disappear or fuse with others or become aggran- 
dized to take over the areas whose segments have disappeared in the 
formation of the pattern of the lung of an individual of the species. 

The question of the entity and nomenclature of the segments of the 
upper lobe, a problem chiefly concerned with the separate entities of 
the axillary and anterior segments, has arisen in recent literature. In 
the herbivora a simple form of the upper lobe is seen, as in the black 
buck (fig. 3.4), in which there are two main branches. One, the lower, 
is the homologue of the subapical bronchus in the human being; the 
other, or upper, branch has the homologues of the apical bronchi, 
the remainder of the branch continuing as the anterior. In the 
dog (fig. 3B), the subapical bronchus maintains its separate entity, 
as it does in all the mammalia. The upper branch has the homo- 
logues of the apical bronchi (2) and the axillary bronchus, the remainder 
of the branch continuing as the anterior bronchus. Illustrations are 
shown of simple and of more complicated types of the upper lobe stem, 
as seen in the pruned casts of those of a monkey (fig. 3C) and of 
man (fig. 4). Thus, the pattern of the structure which emerges in 
the human lung may be traced through simpler forms, seen in some 
of the lower mammals. With this conception it would be just as 


From the Otolaryngology and Pathological Departments, Aukland Hospital. 

1. Miller, W. S.: The Lung, Springfield, Ill, Charles C Thomas, Publisher, 
1936, p. 153. 

2. Huntington, G. S.: in Neal, H. V., and Rand, H. W.: Comparative 
Anatomy, Philadelphia, P. Blakiston’s Son & Co., 1936, p. 345. 
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logical to term the bronchus of the apical segment of the upper lobe 
a branch of the anterior bronchus as similarly to describe the axillary 
bronchus. 

In the mammalia the general tendency is for the apical bronchus of 
the upper lobe with its two branches to take, as its name implies, a 
cephalad, or upper, direction. After giving off the axillary bronchus, 
the remainder of the upper trunk, as in the primates, bends anteriorly 
or ventrally and continues on as the anterior branch. 





: 











Fig. 1—A main stem, bronchus of a lobe of a lung (from Willis’, 1676; 
modified by the authors by lines drawn around potential bronchopulmonary seg- 
ments, showing their relations to the pleura). £, signifies a branch with the secon- 
dary lobules, and F, an orifice that may supply a segment or a subsegment (acces- 
sory to a bronchopulmonary segment) or disappear in conformity with the pattern 
of the lobe. Other letters are used to designate individual segments. 


We have shown ® that in the platypus, dog (fig. 3B) and calf 
there are two separate openings for two apical segments in the upper 


3. Neil, J. H.; Gilmour, W., and Main, W. W.: Proceedings of the Second 
Congress of the Pan-Pacific Surgical Association, August, 1936. Neil, J. H.; 
Gilmour, W., and Gwynne, F. J.: M. J. Australia 2:165, 1937. Neil, J. H., and 
others: Ann. Otol., Rhin. & Laryng. 46: 338, 1937; Australian & New Zealand 
J. Surg. 8: 118, 1938. Hardie-Neil, J., and Gilmour, W.: New Zealand M. J. 
45: 20, 1946. 
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lobe of the right lung, and that in the platypus there are in the left 
lung separate openings for the upper and the middle lobe. In man 
the upper apical segmental bronchus on the right has a very short 
trunk before dividing to supply two subsegments, an anterior and a 


posterior, which are well delineated on inflation. 

An average, or general, standard pattern of the mammalian lung 
is found in the sea lion (fig. 5). The illustration of the human bronchial 
tree by Aeby * (fig. 6) is in keeping with it. 

In the lower lobe the segmental bronchi are given off in succession 
from above as follows: the apical, the cardiac (on the right side), the , 


Fig. 2.—Embryonic stage in the development of the mammalian lung (after 
Huntington,” redrawn by Neal and Rand and modified by lines drawn around the 
potential bronchopulmonary segments by the authors). 


anterior basal, the axillary basal and the posterior basal. In various 
positions, from below the apical branch to above the final major division, 
where the axillary basal branch is given off and the lobar stem bronchus 
continues onward as the posterior basal bronchus, there may be found 
from one to three segmental orifices distributed to the subapical segment. 


4. Aeby, C. T.: Der Bronchialbaum der Saugethiere und des Menschen, nebst 
3emerkungen tiber den Bronchialbaum der Vogel und Reptilien, Leipzig, W. 
Engelmann, 1880. 





12 ARCHIVES OF OTOLARYNGOLOGY 


Recent writers have persisted in showing the subapical area of the 
lower lobe as part of the posterior basal segment—this in spite of the 
classic work of the first masters of bronchial anatomy, Aeby and Ewart, 
the findings in human anatomy and the observation of the constant 


presence of this area as a separate segment in all mammalia we have 


Fig. 3.—A, cast of right upper lobe bronchus of the black buck, showing the 
subapical, apical and anterior branches; B, cast of right upper lobe bronchus of the 
dog (lateral view); C, pruned cast of upper lobe bronchus of the monkey (lateral 
view). SA signifies subapical branch; 4, apical branch; AX, axillary branch, and 
AN and ANT, anterior branch. 


dissected. Its omission as a separate segment of the bronchial tree 
and its inclusion with the posterior basal segment can lead only to 
confusion, and not to simplification. A practical bronchoscopist can 
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quickly recognize all the segmental bronchial orifices. Similarly, a 
student who has seen the segmental orifices in an opened bronchial 
tree of a lung prepared by the Moolten method will have no difficulty. 





Fig. 4.—4, cast of right upper lobe bronchus in man with the cast tilted to 
show all the segmental bronchi. The anterior apical branch points anteriorly instead 
of upward. B, anterolateral view, with incomplete filling of the axillary and 
anterior branches. C, inferior posterolateral view. SA, signifies subapical branch; 
A, apical branch; AX, axillary branch, and AN and ANT, anterior branch. 


We take this opportunity to show an unusual anomaly in the orifices 
of the bronchial segments of the lower lobe of a human left lung. We 


show first, for comparison, an anterior view of a common specimen 
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of the lower lobe of the left lung (fig. 7.4), with the bronchus opened. 
The figure shows the segmental orifices in their usual position. Figure 
7 B shows the posterior views of figure 7 A, with the segments deline- 
ated by inflation. The abnormal lobe (fig. 8) was normal in size and 
shape. When the bronchial stem (fig. 8.4) was opened, the orifices of 
the anterior basal and the axillary basal segments were in their usual 
positions, and inflation revealed their usual distribution, but an orifice 
for fhe posterior basal segment was apparently absent. A segmental 
orifice (2), which is proximal or cephalad to, or above, the level of 


the anterior basal area in a common position of the orifice of the sub- 
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Fig. 5.—Bronchial tree in the right lung of the sea licn. It is practically 
similar to that of the human being. 


apical bronchus, is seen. On inflation it showed bronchial distribution 
to the subapical and the posterior basal areas. On opening this seg- 
mental orifice (fig. 8 B), one could see an orifice (2) which on inflation 
showed (fig. 8C) a distribution of bronchi to area 2, or the subapical 
area. Lower were seen three orijices, marked 4, which were below the 
level of the anterior basal area and on inflation showed distribution to 
the normal area of the posterior basal segment (fig. 8C). In no speci- 
men, human or other mammalian, have we found the bronchus of the 


posterior basal segment arising above the level of the bronchus of the 
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anterior basal segment. Aeby’s diagram supports our observations. 
Hence we conclude that a fusion of the subapical and posterior basal 
segmental bronchi must have occurred. The reason for the subapical 
distribution’s being shown as lateral, and not posterior, is that the proxi- 
mal part of this segment on the left side is generally overlain by the 
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Fig. 6.—The bronchial tree (Aeby,* with labeling by authors). As the apical 
branch in the human being has a single trunk more than 4 inch (6 mm.) long, 
before it divides into its two main branches, it is so marked by us. The axillary 
branch is in its usual position. The subapical branch shown is smaller than its 
average size. 
apical bronchus, above, and the posterior basal bronchus, below, but 
shows the peripheral part of its segment laterally, as in figure 8 C. 

In order to convince some contributors to the literature that the 
anatomy of the lung is not an invariable mold, we show in figure 9 A 





16 ARCHIVES OF OTOLARYNGOLOGY 


a specimen of a hyman left lung in which the middle lobe is almost 
separated from the upper lobe. When the bronchial tree was opened 
(fig. 9B), it was found that, instead of the upper and middle lobes’ 
having a common orifice, as they do in most mammals and almost 
invariably in man, the orifices were definitely separated, as they are 
in the platypus, which is one of the most primitive of the mammalia. 
In the same specimen there was an almost complete separation of the 
mesial, or anterior, part of the anterior basal segment. It was separated 
more than is shown in the photograph; in fact, it was like a very thick 


Fig. 7—A, common type of lower lobe of left lung, bronchus opened, anterior 
view. B, posterior view, lobe segments delineated by inflation. Segmental orifices 
are numbered as follows: 1, apical; 2, subapical; 3, anterior basal; 4, posterior 
basal, and 5, axillary basal. 


leaf. In the illustration the common segmental orifice is opened, showing 
the orifices of the mesial part and the posterior and lateral part of the 
segment. A similar specimen evidently induced a speculating contribu- 


tor to suggest that it was a homologue of the cardiac, which is usually 
only on the right side. Dévé* of Rouen has shown that in the gibbon 
and cavy, which have a cardiac lobe on the left side, the lobar bronchus 
comes off near the apical branch, as would be expected. It may be 


5. Dévé, F.: Bull. et mém. Sec. anat. de Paris 78:270 (March) 1903. 
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noted that the subapical branch has a distribution to the mediastinal, 
posterior and lateral parts of the lobe. 

We once more reiterate that the most satisfactory way of demon- 
strating the bronchopulmonary segments is by using the Moolten ® 
method of fixing the lungs, as by subsequent inflation the segments are 
sharply delineated. We have given up the making of casts, as they 
are of little help in the demonstrations to students. Students are at 
once impressed by inflation of properly fixed specimens and get a sound 
idea of the topography of the segments, which knowledge is necessary 


Fig. 8.—A, left lower lobe bronchus opened to show apparent absence of orifice 
of posterior basal segment. The orifice marked 2 is in the position common for the 


subapical orifice. 

B, segmental orifice marked 2 in A, opened out. The orifice marked 2 is so 
numbered, as on inflation the usual distribution to the subapical area is delineated ; 
orifices numbered 4 on inflation together delineate the distribution of the posterior 


basal orifices. 
C, posterior view, showing the delineation of the bronchopulmonary segments. 


in view of the recent development of segmental resection. We have 
found it practically impossible to get any useful results from the demon- 
stration of fresh lungs in the autopsy room. Fresh lungs will readily 
burst or develop artificial emphysema by inflation, when apparently 


6. Moolten, S. E.: A Simple Apparatus for Fixation of the Lungs in an 


Inflated State, Arch. Path. 20:77 (July) 1935. 
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they are just fully expanded. Moreover, when the bronchial stem is 
opened in its full length, the lung collapses. One author * suggested 
the insertion of a short piece of rubber catheter plugged into a seg- 
mental branch of a fresh specimen and the pumping in of air by a 
Higginson syringe as the simplest method of demonstration of segments. 
This will produce an artificial emphysema. Turning over a fresh lung 
and holding the collapsed, slippery mass in an endeavor to demonstrate 
by inflation the segmental delineation is worth a trial by any inves- 
tigator, as it will convince him of the uselessness of a fresh lung for 


accuracy in delineation. 
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Fig. 9.—A, left lung, showing practical separation of middle from upper lobe. 
B, bronchial de opened, showing complete separation of the orifice of the upper lobe 
from that of the middle lobe and almost complete separation of the inner from the 
outer part of the anterior basal segment. The common orifice is opened to show 
the orifices of each segment. Note that the subapical segment of the lower lobe has 
a mediastinal, posterior and lateral distribution. 


The Moolten apparatus is cheap and easily constructed. Specimens 
prepared by this method will last for years without losing their sharp 
segmental delineation. After the excess of formaldehyde solution 
U.S. P. (1:8) has been removed, the lung may be filled with, and 
left in, methylated spirit * for twelve hours, drained and then immersed 
in preserving fluid" for twenty-four hours. Finally, the preserving fluid 


7. Foster-Carter, A. F.: Brit. J. Tuberc. 36:19, 1942. 
8. Industrial methylated spirit Br. contains 19 volumes of ethyl alcohol 
(95 per cent), with 1 volume of methyl alcohol. 
Two hundred grams of sodium arsenate is boiled in 3 liters of water and 
added to 7 liters of tap water in which 1 Kg. of potassium acetate has been 


dissolved. To this 2 liters of glycerin is added 
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is drained or suctioned out, and the lungs are wrapped in lint moistened 
with the solution. The addition of merthiolate® (sodium ethylmercur- 
ithiosalicylate) or nitromersol N. F. disinfecting fluid, 1 part to 3 of 
the preserving fluid, to saturate the moist cloth covering the specimen, 
will prevent the formation of even a trace of mold, especially if some 
of the fluid is left in the bottom of the container. 


Note.—At the meeting of the Otolaryngological Section of the Pan- 
Pacific Surgical Association in Honolulu, in September 1948, when 
several chest surgeons were present, the terminology of the bronchial 
tree was discussed. While the separate entity of the axillary segment 
of the upper lobe was accepted, it was decided that this segment should 
be given the term lateral, in conformity with modern terminology. 
Similarly, the segments of the middle lobe should be termed lateral and 
anterior. In the lower lobe, the subapical segment was accepted as a 
separate division, but the axillary basal segment should be termed 
lateral basal. 


64 Symonds Street. 





EFFECT ON THE EAR OF VITAMIN A FEEDING 
AFTER SEVERE DEPLETION 


H. B. PERLMAN, M.D. 
CHICAGO 


XPERIMENTAL means of producing bone changes in the otic 
capsule are limited. One method that has recently been brought 
into focus is concerned with vitamin A depletion of young animals. 
According to Wolbach,’ vitamin A is one important factor that is 
specifically concerned with the growth of the bony skeleton of mam- 
mals. The peculiar growth sequences in epiphysial cartilage are arrested 
in animals depleted of vitamin A. Remodeling of bones of cartilaginous 
origin in the base of the skull is arrested also. The growth of the 
calvaria, of membranous origin, which normally increases in area and 
changes in curvature by resorption in the exterior of the skull and 
deposition of bone on the interior surface, is also affected. These 
processes are accelerated but maintain the same pattern with excessive 
vitamin A feeding, according to Wolbach. Mellanby,? however, ex- 
pressed the belief that normally this development of skull and vertebrae 
takes place by osteoclastic absorption of bone of the cranial surface 
and deposition of new bone on the marrow side. In depleted animals, 
in his opinion, this sequence is reversed, and osteoblasts are more active 
on the cranial side of the skull. The interpretation of the temporal bone 
changes has varied. The picture is one of apparently excessive periosteal 
bone formation on the inner surface of the temporal bone, involving 
the internal acoustic meatus. Wolbach expressed the belief that this 
is not a primary effect but simply the normal rate of formation of 
periosteal bone for this area. He expressed the belief that throughout 
the skeleton appositional or periosteal bone formation is not controlled 
by vitamin A. 
Mellanby,® on the other hand, expressed the opinion that the new 
periosteal bone is excessive and that this excess is one of the primary 


From the Division of Otolaryngology, University of Chicago. 

This work was done in part under a grant from the Douglas Smith Foundation 
for Medical Research of the University of Chicago. 

1. Wolbach, S. B.: Vitamin A Deficiency and Excess in Relation to Skeletal 
Growth (Ludvig Hektoen Lecture), Proc. Inst. Med. Chicago 16:118-145, 1946. 

2. Mellanby, E.: Croonian Lecture: Nutrition in Relation to Bone Growth 
and the Nervous System, Proc. Roy. Soc., London, s. B 132:28-46, 1944. 

3. Mellanby, E.: The Effects of Bone Dysplasia (Overgrowth) on Cranial 
Nerves in Vitamin A Deficient Animals, J. Physiol. 101:408-431, 1943. 
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effects of vitamin A depletion. Both he and Wolbach agreed that the 
arrest of skull growth results in a disproportion between the growing 
central nervous tissue and the bony cage. This leads to pressure effects 
and herniations. Mellanby expressed the belief that the peripheral 
nerve changes result from bony pressure in the foramens. Changes 
observed in the olfactory, optic, trigeminal and upper cervical nerves 
have been at least partly explained in this way. The neurologic dis- 
turbances that were considered as primary effects of vitamin A 
deficiency were thus explained on the basis of bone overgrowth that 
not only pinched the nerves on the intracranial side but encroached 
on the development of the brain stem itself.* The reduction of the size 
of the posterior fossa resulted in an increase of intracranial pressure 
and a reduction in the amount of fluid and sometimes in an internal 
hydrocephalus. One part of vitamin A (1,000 U.S.P. [or international} 
units) in 1,500,000 parts of food prevented this general picture of 
deficiency. 

A diet rich in calcium produced more compact bone and less 
cancellous bone both in normal and in depleted animals, but the total 
amount of bone was still greater in thé depleted animals. Therefore 
calcium is not the controlling factor in producing this bony overgrowth. 

The picture in vitamin A depletion is one of failure to absorb older 
formed bone to allow for the growth of the central nervous system 
as well as the laying down of new-bone. According to Mellanby, in 
normal animals the growth of the skull cavity is accomplished by 
abundant osteoclastic activity in the inner surface of the skull. Osteo- 
clasts are not seen on this surface in vitamin A-depleted animals. 
They are seen on the marrow side, however. This is the reverse of 
the normal. The normal distribution of osteoblasts is similarly re- 
versed. 

Wolbach and Bessey ° expressed the belief that the primary cause oi 
nerve damage is the attempt of the nervous system to grow normally 
in a stunted bony skull cage, leading to herniations and compressions. 
They did not find narrowing of the spinal canal in the depleted rat. 
The overgrowth of periosteal bone was limited to the otic capsule, 
and they related it somehow to the fact that the bony labyrinth attains 
adult size before birth. 

Mellanby ® expressed the opinion that serous labyrinthitis seen in 
some of his animals was a primary effect of some toxins in the spinal 


4. Mellanby, E.: Lesions of the Central and Peripheral Nervous System 
Produced in Young Rabbits by Vitamin A Deficiency and a High Cereal Intake, 
Brain 58:141-173, 1935. 

5. Wolbach, S. B., and Bessey, O. A.: Vitamin A Deficiency and the Nervous 
System, Arch. Path. 32:689-722 (Nov.) 1941. 

6. Mellanby, E.: The Experimental Production of Deafness in Young Animals 
by Diet, J. Physiol. 94: 380-398, 1938. 
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and labyrinthine fluid. Destruction of the end organ itself with precipi- 
tation of albuminous material in the labyrinthine spaces was considered 
as evidence of this. This was in contrast to a good end organ retained 








Fig. 1 (rabbit 89, left ear).—Vitamin A depletion. New bone (B) thickens 
the internal aspects of the periosteal layer of the otic capsule with some length- 
ening and narrowing of the internal meatus. The new. bone contains islands 
of vascular connective tissue which appear to have ossified in the reversal experi- 
ments. The line of demarcation between the old and the new periosteal bone 
is rather distinct. 
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in cases in which degeneration of neurons alone was present. In 1 dog 
that was depleted and then fed vitamin A, neural degeneration was 











Fig. 2 (rabbit 89, left ear) —Vitamin A depletion. Note new bone (B) in 
the cochlear aqueduct and along the posterior aspect of the capsule. 


present without damage of the end organ, while the litter mate, without 
vitamin A, showed both nerve and end organ degeneration. The degree 
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to which the developed pathologic changes may be changed by feeding 
vitamin A is not well understood. It seemed indicated to extend the 
observations previously reported to include experiments in which ani- 
mals would be depleted and after a suitable period again given vita- 
min A. This should give information as to the amount of reversal 
of the primary bone changes and secondary neural changes that can 
be brought about by vitamin A feeding. Stimuli causing pathologic 
bone formation are thus followed by stimuli tending to restore bone 
formation to a normal state. 











Fig. 3 (rabbit 92, right ear).—Vitamin A depletion. New bone (8) with 
islands of connective tissue is seen against the posterior aspect of the old bone 
of the capsule and in the internal meatus and against the cavity of the flocculus. 
The nerve supply of the labyrinth is intact. There is no new bone about the 
endolymphatic sac and duct (£). 


The previous observations on the pathologic changes of the temporal 
bone in vitamin A-—depleted young animals confirmed those made by 


Mellanby, Wolbach and Bessey, Loch? and Covell. The principal 


7. Loch, W. E.: Changes in the Labyrinth Capsule in Experimental Avita- 
minosis (A, C, D, E) of Animals, Monatsschr. f. Ohrenh. 73:542-561, 1939. 

8. Covell, W. P.: Pathologic Changes in the Peripheral Auditory Mechanism 
Due to Avitaminosis (A, B Complex, C, D and E), Laryngoscope 50:632-647, 1940. 
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change was in the large amount of new bone formation in the internal 
acoustic meatus, which caused narrowing and lengthening of the canal 
and its contained nerves.? It was shown that, despite this narrowing 
of the internal auditory canal, auditory function as tested by the middle 
ear muscle reflex was not necessarily impaired. The middle ear side 
of the otic capsule in this first group of animals was not involved in 
this bony hyperplasia. The new bone was cancellous and had con- 
siderable fat marrow and vascular connective tissue spaces. No inflam- 
matory reaction was noted in the bone, and no osteoid tissue was seen 
in these areas. No tendency toward middle ear inflammation or serous 
labyrinthitis was observed. 
METHOD 

Litters of rabbits 8 weeks of age were placed on a diet consisting of 4 parts 
of oats and 1 part of bran. To this was added 2 per cent “salt mix” to insure an 
excess of calcium and phosphorus for bone formation. From 40 to 70 Gm. (depend- 
ing on age) of desiccated alfalfa was fed daily to each rabbit. In addition each 
rabbit received approximately 0.5 cc. of Smaco’s vitamin B complex? and 5 drops 
of synthetic oleovitamin D, U. S. P. (irradiated ergosterol) per day. Two or three 
times a week they were fed lemon or orange juice or raw peeled white potatoes. 
The control and th: reversed animals received 1 drop (approximately 2,200 units) 
of Smaco’s standardized carotene in cottonseed oil 1° per day. The alfalfa meal 
used in the diet was heated in an oven at 120 C. for forty-eight hours to destroy 
the carotenoid pigment or precursors of vitamin A. Various samples were assayed 
according to the method of Peter and proved to be free of carotenoid pigment. 

Observations of cochlear function were made by use of the middle ear muscle 
reflex. 

Normal controls, depleted animals and animals depleted and then fed vitamin A 
were studied. The previous observations on depleted animals served as a guide in 
determining when to resume vitamin feedings. 


RESULTS 
The question was whether the pathologic changes in the temporal 
bone brought about by vitamin A depletion could be reversed by vita- 
min A feeding. 
While control animals doubled their weight in about five months, 
the vitamin A-depleted animals failed to gain weight, lost weight or 
showed a much smaller increase in weight than the controls. About 


five months was needed to produce gross corneal changes. By this 


9. Perlman, H. B., and Willard, J.: The Ear in Experimental Vitamin A 
Deficiency, Ann. Otol., Rhin. & Laryng. 50:349-363 (June) 1941. 

10. (a) Smaco vitamin B complex, supplied by Wyeth, Incorporated, Phila- 
delphia, is described as follows. Each 4 cc. teaspoon contains: thiamine hydro- 
chloride, 1 mg.; riboflavin, 1 mg.; niacin, 5 mg.; pyridoxine, 0.4 mg.; pantothenic 
acid, 0.64 mg., with other vitamin B complex factors natural to rice bran. 

(b) Smaco’s standardized carotene in cottonseed oil contains 7,500 units of pro- 
vitamin A per gram. 
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time the animal was in such poor general condition that death sometimes 


ensued even if vitamin A feeding had been resumed. A number of 


Fig. 4 (rabbit 90, right internal meatus).—Vitamin A reversal. The elonga- 
tion of the meatus and the contained cochlear and vestibular nerve fibers is 
shown. The capsular bone is greatly thickened (B), but no connective tissue 
or fat marrow spaces are seen. There is no cement line of demarcation between 
the old bone and the newly proliferated bone of the capsule suggesting exten- 
sive reorganization of the capsule. 
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animals were therefore depleted for a shorter period before vitamin A 
feeding was resumed, in order that they might be carried for a long 
enough period to allow for any possible reversal of the histologic 


changes previously described in the temporal bone. 

In the group of animals fed a depleted diet for five months or until 
the animal died, new bone formation was uniformly obtained on the 
intracranial aspect of the temporal bone (fig. 1) with and without 
degenerative changes in the eighth nerve fibers and ganglion cells. New 
bone was also seen narrowing the cochlear aqueduct (fig. 2), but none 
was noted in relation to the endolymphatic duct or sac (fig. 3). No 





Fig. 5 (rabbit 90, right ear)—Vitamin A reversal. Note extensive reorgani- 
zation of bone of the labyrinthine capsule (PB), also hypertrophy of the posterior 
surface and plugging of the internal meatus with degeneration of the neural ele- 
ments. There are no signs of labyrinthitis. 


evidence of serous labyrinthitis was seen. In the animals that were 
depleted and then fed vitamin A no reversal of this new bone formation 
was observed. The bone became more compact, and the large islands 
of vascular connective tissue were replaced by compact bone. The 
degenerative changes in the nerve fibers and ganglion cells were also 
not reversed. The latter change would not be expected once a clearcut 
degeneration of nerve tissue had occurred. 
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Fig. 6 (rabbit 90, right ear) —Vitamin A reversal. Widespread degeneration 
of cochlear nerve and ganglion, along with appearance of nodules of new bone (2) 
in the cribriform area and in the scala tympani. The periosteal and the 
enchondral bone are reorganized by dense bone, and there is hypertrophy of the 


posterior or intracranial layer. The nodules of new bone in the cribriform area 
probably encroach on the cochlear nerve and its vascular supply. 
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Fig. 7 (rabbit 81, right ear).—Vitamin A reversal. Note the plug of bone 
(B) encroaching on the vestibular side of the internal acoustic meatus. The 
meatus is elongated by newly proliferated periosteal capsular bone (B), clearly 
defined from the old perios.eai: capsuie. “Lhe light-staining islands represent 
solid bone filling the connective tissue and marrow spaces seen in animals killed 
at the height of vitamin A depletion. 
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Aberle '! showed that paralysis, while it could be prevented with 
carotene or cod liver oil, could not be cured, although treatment restored 
a normal rate of growth. 

Wolbach and Bessey prevented paralysis by resuming vitamin A 
feedings seven to ten days before symptoms were expected. After 
onset of paralysis no improvement was obtained with vitamin A 
feedings. 


Setterfield and Sutton '* could detect myelin changes with ultra- 


violet rays three to six days before symptoms appeared. At this time 


vitamin A feedings arrested the nerve change. 


A protocol of a reversal experiment shows that the animal was placed on the 
depleted diet in February. One month later the left bulla was opened, and the 
threshold of the acoustic middle ear muscle reflex was determined. A good response 
was obtained. Four months after the onset of the experiment the animal's weight 
was only 1.79 Kg., compared with 1.24 Kg. at the beginning of the vitamin A 
depletion. Eight months after the onset of vitamin A feeding definite corneal 
changes were evident along with weakness of the extremities, and the animal began 
to lose weight; 1 drop of standard carotene (approximately 2,200 units of vita- 
min A) was now given daily. The loss of weight was made up. When the animal 
showed corneal signs (eight months after the onset of the experiment), the bulla 
was again opened, and now there was no acoustic response of the middle ear muscle. 
Vitamin A feedings were continued for five months at the end of which time the 
animal’s weight was 2.10 Kg. At this time both bullas were opened, and no acoustic 
response of the middle ear muscles could be elicited. The animal was killed thirteen 
months after the beginning of the experiment, and the temporal bones were removed 
for sectioning (figs. 4, 5 and 6) 

The protocol of another rabbit indicates an initial weight of 1.31 Kg. Depletion 
began in January, at which time the auditory threshold was established by exposure 
of the left middle ear muscles. After four months of depletion, the weight was only 
1.60 Kg., and two weeks later the weight had dropped to 1.53 Kg. The left bulla 
was opened eight months after the beginning of the experiment and was found t 
be filled with pus. The right middle ear was free of infection, however, and the 
auditory threshold was found to be a little impaired as compared with the initial 
values. Vitamin A feedings were now resumed and continued four months. At the 
end of this time, one year after the onset of the experiment, the animal's weight was 
1.9 Kg., and the bulla was opened for auditory tests. There was no pus in the left 
middle ear, but the tensor tendon did not contract. The right bulla was free of 
infection, and the auditory function was determined by observing the stapedius 
muscle reflex. Good function was found. The animal was killed one year after the 
onset of the experiment, and the temporal bones were removed for sectioning 
(figs. 7, 8 and 9). 


11. Aberle, S. B. D.: Neurological Disturbances in Rats Reared on Diets Defi- 
cient in Vitamin A, J. Nutrition 7:445-461, 1934. 

12. Setterfield, H. E., and Sutton, T. S.: The Use of Polarized Light in the 
Study of Myelin Degeneration: Degeneration of Myelinated Nerves in Avita- 
minosis A in White Rat, J. Nutrition 9:645-655, 1935. 
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Fig. 8 (rabbit 81, right ear)—Vitamin A reversal. ) 
in the internal meatus and along the posterior fossa. The neural elements of 





Note the new bone (B) 


the cochlea are partially degenerated. There is no serous labyrinthitis. Islands 
of light-staining bone are probably the result of ossification of earlier connective 


tissue islands. The cement line (C) between the old and the new bone of the 
capsule is distinct. 
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In another animal vitamin A feeding was started after four months of depletion. 
The weight was now only 1.15 Kg., as compared with 0.99 Kg. at the onset of the 
experiment. Hearing was good at the onset and was retained when tested after 
this four months of depletion. 

Vitamin A feedings were then begun and were continued for six months, when 
the weight had increased to 2.05 Kg., but shortly thereafter evidence of labyrinthitis 
developed, with rotatory nystagmus and rotation of the head to the right. Both 
bullas were found to be filled with pus. The animal was put to death, and the 


temporal bones were removed for section. 


As observed in a previous report, vitamin A depletion per se is 


compatible with good auditory function in man, and in the experimental 








Fig. 9 (rabbit 81, left ear).—Vitamin A reversal. Note the large plug of 
bone (8) filling the internal meatus, with thickening of the periosteal layer by 
dense bone free of connective tissue islands. 


animal as tested by the middle ear muscle reflex. Even when con- 
siderable new bone formation is present in the internal acoustic meatus 
of a depleted animal good function may continue. Impairment of 
auditory function appears to be secondary to severe compression of the 
nerve and its vascular supply by new bone in the internal meatus, result- 
ing in widespread degenerative changes. 

Labyrinthitis does not appear to be a primary effect of vitamin A 
deficiency. Serous labyrinthitis, as observed by Mellanby, might be 
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caused by circulatory changes associated with severe bony occlusion of 
the internal meatus. Suppurative labyrinthitis is secondary to middle 
ear infection. The amount of new bone formation on the inner aspect 
of the temporal bone remained essentially unchanged even after six 
months of vitamin feeding. Only the character of the new bone was 
changed. The bone became more compact as the many large vascular 
connective tissue spaces were replaced by bone. Secondary changes 
in the neural elements of the eighth nerve also showed no signs of 
reversal. 

In addition to bony changes on the posterior fossa aspect of the 
temporal bone there are definite changes throughout the temporal bone, 





Fig. 10 (rabbit 91, right ear).—Vitamin A depletion. Note the large amount 
of new bone (B) on the posterior aspect of the capsule and the evidence of 
activity of the capsule on the middle ear side, where islands of vascular con- 
nective tissue are seen (A). 


bulla wall, promontory (fig. 10) and external canal, consisting primarily 
in islands or buds of vascular connective tissue. These appear to be 
invading the old bone of the capsule but are not lined by multinuclear 
osteoclasts but rather by single nucleated cells resembling osteoblasts 
but without the apposition of osteoid. In the reversed experiments 
these islands are replaced by bone which on the promontory side of the 
capsule is not associated with a definite thickening. These buds of 


vascular connective tissue are not normally found in these regions in 
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the numbers that they occur in the bulla or the external canal wall 
in the vitamin A-depleted animals and not at all in the capsule bone of 
the promontory. In this area their appearance suggests that the old 
bone of the capsule has been removed, even in the endochondral layer. 
The changes seen resemble those of inflammation or hyperemia in bone. 
The regularly arranged flat layers of new bone on the smooth posterior 
aspect of the capsule and the rounded nodules of new bone at the 
cribriform area of the eighth nerve appear to be formed through some 
other process than the intervention of these scattered vascular con- 
nective tissue buds. In the promontory they seem to arise around 
preformed blood vessel spaces. In the reversed experiments they are 
replaced by mature and stable-looking compact bone. 

A similar picture of periosteal and endochondral capsule bone 
absorption by vascular connective tissue buds limited to the semi- 
circular canal area appeared in the experiments of Krainz '* and resulted 
from acidosis. Sonoda ‘* also produced bone changes by tying off the 
vertebral and the carotid artery to the area in guinea pigs. Encroach- 
ment of the bony overgrowth on the vascular supply to the temporal 
bone perhaps explains the pathologic conditions seen in these depleted 
animals, but no evidence of dissolution of the bony overgrowth was 


noted in the reversal experiments. Furthermore, large numbers of 


osteoclasts were seen in Sonoda’s cases, but none were found in these 
vitamin A-depleted animals. Some independent factor would have to 
be considered. 

SUMMARY 


The remodeling of the skull to accommodate the growing nerve 
tissue within it is controlled in part by the action of vitamin A. This 
remodeling occurs both in the calvaria and in the cartilaginous bones 
of the base of the skull. On the other hand, the structures of the inner 
ear are fully grown at birth, so that continued remodeling of the inner 
layers of the otic capsule that surround it is unnecessary. Therefore 
these layers are normally inactive. However, as the skull grows in 
thickness and density the outer periosteal layer of the otic capsule 
takes part in this growth. While this is true in a general way for 
very young animals, increase in thickness of the cranial aspect of the 
periosteal capsule is not normally seen between the limits of the age 
period of the animals used in this study (8 weeks and 1 year). A defi- 
nite, absolute thickening of this part of the periosteal capsule is seen 
in the depleted animals of this age period. Furthermore, bony nodules 

13. Krainz, W.: Changes in the Labyrinth Capsule of Guinea Pigs by Acidosis, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 34:170-174, 1933. 

14. Sonoda, S.: Experimental Studies of the Pathology of Chronic Anemia of 
the Labyrinth, Mitt. a. d. med. Akad. zu Kioto 12:953-1009, 1934. 





PERLMAN—EFFECT OF VITAMIN A ON EAR 


in the cribriform plate, the cochlear aqueduct and even in the modiolus 
within the cochlea may be found in the depleted animals. This is not 
to be explained on the basis of the continued operation of an unaffected 
growth process. The activity in the middle ear side of the otic capsule 
seen in some of these animals is also not observed as part of the 
growth pattern of this bone in this age period. 

Vitamin A feeding after depletion does not restore the labyrinthine 
capsule to a normal state. The excess of periosteal bone on the internal 
surface remains, with the resulting narrowing and elongation of the 
internal acoustic meatus. Vitamin A depletion also affects the enchon- 
dral layer through activity about the vascular spaces. The vascular 
connective tissue spaces in the new periosteal bone and in the old 
enchondral bone become ossified and relatively inactive when vitamin A 
is restored to the diet. Changes within the labyrinth appear to be 
secondary to compression of the structures in the internal meatus by the 
new bone formation. Considerable compression of the cochlear nerve 
is compatible with good auditory function as tested by the acoustic 
middle ear muscle reflex. Nerve degeneration caused by bony com- 


pression cannot be reversed by feeding vitamin A. 
The experimentally produced pathologic change of the temporal 
bone is important for one’s understanding of the factors needed for 
5 


normal development of the otic capsule. This particular type of patho- 
logic change, however, is rarely encountered in the human subject 
and has not been reported in known vitamin A deficiency states in man. 
However, old pathologic reports by Moose and Steinbriigge,’® Flesch *° 
and Manasse ‘* describe findings in the human temporal bone resem- 
bling those seen in experimental vitamin A depletion. A_ recent 
description of similar pathologic observations, including functional tests, 
was given by Gerlings ** in regard to the condition known as oxycephaly. 
He pointed out the similarity between the bony changes occurring about 
the internal meatus in this condition and those observed by Mellanby 
in vitamin A-depleted dogs. 

15. Moose, S., and Steinbriigge.: Hyperostosis and Exostosis, Ztschr. f. 
Ohrenh. 11:48-51, 1882. 

16. Flesch, M.: Stenosis of Internal Meatus by Cranial Hyperostosis, Arch. 
f. Ohrenh. 18:66-68, 1881-1882. 

17. Manasse, P.: Exostoses in the Internal Acoustic Meatus, Verhandl. d. 
deutsch. otol. Gesellsch. 17:185-188, 1908. 

18. Gerlings, P. G.: Clinical and Histopathological Investigations of the 
Labyrinth in Oxycephaly, Acta oto-laryng. 35:91-107, 1947. 





SUSPENSION MECHANISM OF THE UPPER LIP 
AND THE COLUMELLA 


BRUNO L. GRIESMAN, M.D. 
NEW YORK 


T IS generally known that the movements of the upper lip play an 
important role in facial expression. In order to eat, breathe, suck, 
speak, sing, whisper, whistle, laugh or cry the lips have to be brought into 
a special position. The nasal tip and the columella are frequently 
involved in those movements. It so happens that a pleasant smile may 
change an apparently straight nose into a nose with a slight convexity. 
It is not the purpose of this paper to describe the muscular arrange- 
ment of such movements. The problem in question is the study of the 
mechanism of the suspension of the upper lip, because interference with 
this mechanism is the main danger of surgical treatment of the columella. 


ANATOMY 


Figure 1 shows the contour of the columella (4), the nasolabial 
angle (B) and the philtrum of the upper lip (C). The septum mobile 
(D) presents its triangular shape with the base at the nasal dorsum 
and the apex at the nasolabial angle: One can notice the crescent- 
shaped curve of the outline of the septal cartilage (/) from the nasal 
dorsum to the anterior nasal spine (/) (Griesman'). The nasolabial 
angle represents the point of closest approximation of the columella 
to the curvature of the septal cartilage. At this point one can easily feel 
with a finger the septal cartilage. From there the arch of the cartilage 
turns almost horizontally toward the anterior nasal spine. Further- 
more, figure 1 shows the vestibulum oris (G) and the fornix (H) of the 
alveolobuccal mucosa. It seems important to emphasize that the septal 
cartilage forms the cranial border of the mass of the upper lip. 

Figure 2 illustrates the lines (a—b and c-d) along which the mucosa 
of the lips and cheeks is attached to the bones of the face (Merkel *). 
The points e and e’ indicate the spots where the cheeks move medially 
when the lips are pushed forward. 


1. Griesman, B. L.: Effect of a Typical Nasal Plastic Correction on Facial 
Expression, Arch. Otolaryng. 46:624 (Nov.) 1947. 

2. Merkel, C. L.: Anatomie und Physiologie des menschlichen Stimm- und 
Sprach Organs (Anthropophonik), Leipzig, A. Abel, 1863, p. 246. 
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As can be seen, the upper lip is suspended along a slightly more 
curved line than the almost horizontal line of fixation of the lower lip. 
The curve consists of two lateral elevations and a depression just at the 
nasolabial angle. 

Langer * plotted the lines of tension of the skin on the human cadaver 
by making holes in the skin with a round awl and noting the direction of 
elongation of these holes. Operative incisions should be made, if 
possible, in the proper lines of tension of the skin (Webster*). The 
lines of Langer represent the lines of normal tension of the skin. The 
elastic tissue of the corium throws the papillary layer into definite folds 
which cause these patterns. The epithelium plays no part in the forma- 
tion of the folds, as it merely covers the corium beneath. These pat- 
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Fig. 1—Note columella (4), nasolabial angle (B), philtrum (C), septum 
mobile (D), the septal cartilage (E) with its crescent-shaped caudal borderline, 
anterior nasal spine (F), vestibulum oris (G) and fornix (#7). 


terns are practically uniform, with only minor individual variations 
(Davis and Kitlowski °). 

Figure 3 demonstrates that the tension lines of the columella plotted 
by Langer seem to run horizontally. However, there is no such distinct 
tension of the skin visible at the nasolabial angle as is clearly marked 
along the nasolabial fold. 


3. Langer, K.: Zur Anatomie und Physiologie der Haut, Sitzungsb. d. k. 
Akad. d. Wissensch. Math.-naturw. Cl. 45:223, 1861. 

4. Webster, J. P., in Christopher, F.: A Textbook of Surgery, ed. 4, 
Philadelphia, W. B. Saunders Company, 1945, p. 1376. 

5. Davis, J. S., and Kitlowski, E. A.: Immediate Contraction of Cutaneous 
Grafts and Its Cause, Arch. Surg. 23:954 (Dec.) 1931. 
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The philtrum or median groove of the upper lip is the region where 
during ontogenetic evolution both median nasal processes are fused 
together. Their line of fusion appears disentangled from any marked 
tension. This fact may help to explain the facility and smoothness of 
the movements of the upper lip during the production of sound and 
during facial expression. 

The design of the Langer tension lines of the skin of the columella 
and the philtrum appears to have its analogue in the structure of the 
mucous membrane of the upper lip ( Benninghoff ®). 

Figure 4+ shows the horizontal lines of stress along the ridge of the 
vestibulum oris. There are longitudinal lines running into the mucosa 
of the cheeks vertical to the border of the upper lip. The picture of the 


Fig. 2.—The long lines a—) and c-d demonstrate the lines where the lips are 
attached to the bones of the jaws. f is the philtrum; g, the chin-lip sulcus; /, the 
chin; e and e’, the spots of movements of the cheek when the lips are pushed 
forward. 


tension lines of the mucosa are the reversed image of the tension lines 
of the skin of the upper lip. 

When the upper lip hangs down inactively, like a curtain, all the 
forces acting on the philtrum are balanced by equal and opposite forces. 
Consequently, there is no tension of skin at the philtrum. The philtrum 
is in a condition of equilibrium. 

However, the real shifting mechanism of this anatomic region will 
be completely understood only by studying figure 5. Here a median 
section through the upper lip and the hard palate is demonstrated. A 
hook is placed into the lower free end of the upper lip and the lip drawn 


6. Benninghoff, A.: Die Architektur der Kiefer und ihrer Weichteilbedeckung, 
Paradentium 6:50, 1934. 
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away from the teeth in order to open the fornix. One can see the 
vestibulum oris, the fornix, the manner in which the mucous membrane is 
attached to the gum of the alveolus. There is a complex system of criss- 


crossing fibers running at an acute angle from the gum to the anterior 


nasal spine and to the cranial border of the upper lip. There are 
similar fibers running from the fornix to the alveolar bone and from 
the bone to the spine and to the vestibulum. Above the arch of the 
vestibulum the intersection of these fibers is clearly visible. 


Fig. 3.—Langer’s lines of tension of the skin. Note the distinct pattern of 
tension along the nasolabial folds and, in contrast, the absence of tension in the 
region of the philtrum. 


This special arrangement apparently serves the function of the 
columella and the upper lip. It makes possible the shifting of the tissues 
by an unobstructed suspension of the arch of the vestibulum. One cannot 
consider this arch as a stable, inflexible formation; on the contrary, 
it is especially constructed to yield to the necessity of changing its shape. 
The raising and lowering, the bending and stretching and the forward 
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and backward movements of the upper lip and of the columella during 
the continuously changing configuration of the mouth are thus guaranteed. 
A similar technical device is in practical use in the so-called extension 


brackets to bring forward a telephone or electric light equipment from 


a wall. 


Fig. 4.—The lines of tension of the mucosa of the upper lip, which appear like 
the reversed picture of the lines of tension of the skin. 


Fig. 5—A median section of the upper lip and hard palate. A hook placed 
in the lip draws the lip away from the teeth to show the fibrous mechanism by 
which the upper lip is suspended on the anterior nasal spine and the bone of the 
upper jaw. The fibers are arranged in an extension-bracket-like manner. 


SURGERY 
Deformities of the columella are often combined with other malfor- 
mations of the nose. A columella may be either too short, too long, 
too wide or even deflected. Lengthening or shortening of the columella 
is frequently interrelated with shortening or lengthening of the upper lip. 
The size of the base of the columella can be reduced with or without 
advancing and with or without reducing the tip of the nose. 
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Several operations have been devised for the correction of such 
deformities. One of the best known methods is Gensoul’s operation for 
reducing a thickened columella and advancing the point of the nose. 
Gensoul makes a deep incision from the floor of each nostril downward 
and inward at the outside of the nose, the two incisions meeting at a 
point just below the union of the columeila and the upper lip and form- 
ing a V. The tissues are loosened, the nose is drawn forward and the 
wound is sutured in the shape of a Y. The columella itself is narrowed 
by the removal of an ellipse of outside skin of underlying tissue, and the 
skin is sutured. 

The main objection to this and other methods is the visibility of the 
external scar that follows the outside incisions. 

To avoid a visible external scar I recommend the following intra- 
nasal procedure: 


With a Bard-Parker knife, no. 11, the aponeurosis connecting the upper and 
lower lateral cartilages is incised from the center of the plica vestibuli to the 
dorsum of the septum in both sides. The soft structures are separated in a plane 
below the perichondrium of the upper lateral cartilage with a doubled-edged 
Joseph knife. 

A Bard-Parker knife, no. 15, is introduced through the right intercartilaginous 
incision, and with the index finger of the left hand in the left nostril as a guide, 
the mucous membrane of the right side is cut along the caudal margin of the 
septal cartilage without dividing the membranous septum. The incision is carried 
to the floor of the nose along the septal borderline toward the anterior nasal 
spine (fig. 6A). 

The purpose of this procedure is to procure the exact line of division between 
the caudal end of the cartilaginous septum and the membranous septum. There- 
after, the button end knife is introduced through the right intercartilaginous 
incision, advanced across the dorsum until its tip appears through the inter- 
cartilaginous incision in the opposite vestibule. The knife follows the line of the 
former mucosal incision and separates the membranous septum along the caudal 
end of the cartilaginous septum. The use of the button end knife is limited to a 
line where the knife touches the skin of the nostrils (a and b in fig. 6B). 

With bent scissors directed around the crescent circumference of the septal 
cartilage toward the nasal spine the membranous septum and the nasolabial angle 
are completely separated (fig. 6C). This method seems to separate the upper lip 
from the septum without disturbing the important shifting mechanism above the 
fornix vestibuli oris. 

On each side an additional small incision can be made on the floor of the 
vestibule along the anterior nasal spine in order to free the upper lip completely. 

Occasionally it is necessary to thin the base of the columella. For this purpose 
the connective tissue beneath the surface of the vestibular skin is grasped with a 
forceps and cut with a knife or with small scissors. Utmost care should 
be exercised not to trim vestibular skin because of the danger of atresia of the 
nostrils. 

The histologic examination of 6 pieces taken from the base of the columella of 
6 different patients revealed that the removed tissue is rich in blood vessels and 
nerves. Some striated muscle fibers and islands of adipose tissue were found. 
Most pieces contained some squamous stratified epithelium. 
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The free mobilization of the columella and of the nasolabial angle can now 
be readily demonstrated by bringing a hook into the nasal tip and drawing the 
nose upward. The opposite effect can be achieved by drawing the lip caudally. 
The nasolabial angle can be shifted according to the wishes of the operator. To 
effect this, the columella is grasped with a forceps near the point at which it joins 
the upper lip and can be held in any desired place by suturing. Either a mattress 
suture made through the whole columella and through the entire thickness of 
the septal cartilage, including the mucous membrane, may be employed, or a 
submerged suture (Aufricht*) to form the nasolabial angle can be applied. 


Just as it may frequently be necessary to shorten the nasal septum 


and the anterior nasal spine with the chisel or the biting forceps, so it 














Fig. 6—Intranasal procedure for correcting deformity of the columella: In 
A the ieft index finger is introduced into the left nostril. The membranous septum 
is bent over to the opposite side. Without dividing the membranous septum, an 
incision is carried to the floor of the nose along the septal borderline toward the 
anterior nasal spine. 

B shows the button end knife (a) being used to separate the membranous 
septum along the caudal end of the cartilaginous septum; 0 illustrates the limit 
of the use of the button end knife where it touches the skin of the nostrils. 

C demonstrates the use of the bent scissors to separate the membranous septum 
and the nasolabial angle completely. 


may occasionally become necessary to lengthen the septal cartilage and 
the anterior nasal spine by a cartilaginous graft. 

Figure 7 A shows the profile of a patient with a slight hump of the 
bony vault, a saddle of the upper cartilaginous vault, a deformity of the 
7. Aufricht, G. A.: A Few Hints and Surgical Details in Rhinoplasty, 
Laryngoscope, 53:317, 1943 
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nasal tip and an acute nasolabial angle. The tip of the nose had little 


support. The columella had a convex outline. 
B shows the same patient after two stage reconstruction in which 
several cartilaginous grafts were made. A small oval piece of cartilage 


Fig. 7.—A, patient with a slight hump of the bony vault of the nose, a saddle of 
the upper cartilaginous vault, a deformity of the nasal tip and an acute nasolabial 
angle. B, the same patient after reconstruction - = nose. Note the change in 
the direction of the upper lip as compared with A. , the base of the nose before 
correction: Wide flaring nostrils diagonally mail nares, short columella and 
large lobule. D, the base of the reconstructed nose: Nostrils taken in, columella 
lengthened and direction of the nares vertical. 
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was transplanted through the transfixion incision and placed in front of 
the anterior nasal spine in order to correct the acute nasolabial angle. 

C and D demonstrate the change of the base of the nose. C shows 
the condition before the operation: wide flaring nostrils, a short 
columella and a large lobule. Each naris extends in a diagonal direction. 
D shows the same patient after the operation. One can see the length- 
ened columella, the small lobule, the taken-in nostrils and the vertical 
direction of the nares. 

In conclusion a principal statement may be permitted, concerning the 
reconstruction of the columella and the lower cartilaginous vault. Just 
as an architect would build a house from bottom to top, starting with the 
groundwork, so the same sequence should be followed for the recon- 
struction of the base of the nose. After the transfixion I usually follow 
the “bottom to top” method which Fomon * introduced. First the naso- 
labial angle and the base of the columella are reconstructed and fixed by 
sutures. Then successively the operative procedures on the mesial and 
lateral lower cartilages are performed from bottom to top until finally the 
nares are taken in, and frequently a button of cartilage is placed in the 
tip of the nose. 

SUMMARY 


The suspension of the upper lip is arranged by a complex system of 


criss-crossing fibers similar to the so-called extension bracket used to 
bring forward electric equipment from a wall. 

This extension bracket-like device makes possible the continuously 
changing position of the upper lip during eating, speaking and facial 
expression. 

The columella, the nasolabial angle and the upper lip can be mobilized 
and separated by an intranasal technic. This technic consists of the use 
of bent scissors directed around the crescent circumference of the septal 
cartilage toward the nasal spine. This method does not seem to disturb 
the shifting mechanism of the upper lip. 

Miss Estelle Brodman, College of Physicians and Surgeons, New York, helped 
to prepare the bibliography. Dr. Samuel Fomon gave valuable advice. 


3 East Sixty-Sixth Street. 


8. Fomon, L.: Personal communication to the author. 





FUNCTIONAL AND ANATOMIC RELATION OF SPHENO- 
PALATINE GANGLION TO THE AUTONOMIC 
NERVOUS SYSTEM 


DAVID HIGBEE, M.D. 
SAN DIEGO, CALIF. 


HE SPHENOPALATINE ganglion has been associated with the 

sensory nervous system since it was first described by Meckel in a 
monograph entitled, “The Fifth Pair of Nerves.”? It achieved clinical 
significance one hundred and sixty years later, when Sluder published 
his observations under the title “The Role of the Sphenopalatine 
Ganglion in Nasal Headaches.” ? A voluminous bibliography on the 
clinical aspects of the sphenopalatine ganglion has perpetuated the 
belief that the ganglion is a somatic sensory structure concerned with 
perception of pain. Reports based on experimental evidence, however, 
indicate that it is a visceral motor ganglion, which regulates secretory and 
vasomotor reflexes.* Both points of view may be evaluated by 2 study of 
nasal membranes after section of the fifth sensory root and cervical 
sympathectomy. ‘To establish a background for these observations, a 
brief review of the autonomic nervous system will be given. 


ANATOMIC RELATIONS 


The experiments of Gaskell* demonstrated that visceral motor 
ganglions are concentrated in the cranial, thoracolumbar and sacral areas 


Read before the Section on Laryngology, Rhinology and Otology at the 
Ninety-Seventh Annual Session of the American Medical Association, Chicago, 
June 25, 1948. 

1. Castiglioni, A.: A History of Medicine, translated and edited by E. B. 
Krumbhaar, New York, Alfred A. Knopf, Inc., 1941, p. 595. 

2. Sluder, G.: The Role of the Sphenopalatine Ganglion in Nasal Head- 
aches, New York M. J. 87:898, 1908. 

3. Blier, X.: Physiology of the Sphenopalatine Ganglion, Am. J. Physiol. 
93:398, 1930. Davis, L.: Personal communication to the author, March 21, 
1935. Dandy, W. E.: Personal communication to the author, March 25, 1935. 
Kuntz, A.: Pathways Involved in Pains of Nasal and Paranasal Origin Referred 
to the Lower Cervical and Upper Thoracic Segments and the Upper Extremity, 
Ann. Otol., Rhin. & Laryng. 45:394, 1936. Larsell, O.; Barnes, J. F., and 
Fenton, R. A.: Relation of Irritation in Region of Paranasal Sinuses to Certain 
Vasomotor Changes, Arch. Otolaryng. 27:266 (March) 1938. Lewis, T.; Pick- 
ering, G. W., and Rothschild, P.: Observations upon Muscular Pain in Inter- 
mittent Claudication, Heart 15:359, 1931. Ranson, S. W.: Personal communi- 
cation to the author, April 1, 1935. 

4. Gaskell, W. H.: On the Structure, Distribution and Function of the Nerves 
Which Innervate the Visceral and Vascular Systems, J. Physiol. 7:1, 1886. 
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of the central nervous system. Langley’s® investigations with pilo- 
carpine, atropine and epinephrine elicited identical reactions from the 


cranial and sacral ganglions and opposite responses from the ganglions of 


the thoracolumbar group. The three anatomic groups were then 
considered as two functional systems. The thoracolumbar group was 
given the name sympathetic nervous system; the cranial and sacral 
groups were named the parasympathetic nervous system (fig. 1). In 
recognition of the fact that both these systems function for the most 
part below the level of consciousness and independently of volitional 
control, they were given the name autonomic nervous system. 
Typically, all reflexes are conducted across an arc of three neurons, 
in which the sensory and motor fibers are connected by an intermediate 
neuron. In the somatic system the intermediate neuron originates in 
the sensory area and is confined within the gray substance of the central 
axis. It is not regarded as either a sensory or a motor neuron. In the 
autonomic nervous system this neuron originates in the motor area 
in multipolar or motor type cells and leaves the axis by way of its motor 
roots. It is known as a preganglionic neuron because it terminates in 
one of the autonomic ganglions. By reason of these anatomic character- 
istics, it is regarded as having a motor function, although it serves only 
as an intermediary neuron. The motor function is executed by post- 
ganglionic neurons which extend from the ganglions to motor end organs 
in smooth muscle and glandular tissue throughout the body. Thus the 
autonomic nervous system is not a reflex system and does not initiate 
sensory impulses. It is defined as a visceral efferent system composed 
of two motor neurons. The autonomic system is stimulated by visceral 
afferent nerves. Unlike somatic afferent nerves, which terminate in 
the sensory areas of the central axis, the visceral afferent neurons 
cross over into the motor area and terminate in synapse with the 
preganglionic neurons of the autonomic system. They are analogous 
to the intermediary neurons of the somatic reflex arc. Much confusion 
in clinical literature results from failure to recognize this fact. <A 
number of syndromes are described in which pain is regarded as a 
function of the sympathetic or parasympathetic nervous system. In 
otolaryngology the most familiar are sphenopalatine and vidian neuralgias. 
The synapse, which is interposed between the sensory and the 
motor portion of a reflex arc, is more than a mere relay station. A stimu- 
lus may spread in either direction within a single fiber, but after 
entering a synapse it becomes irreversible and can progress only in the 
direction of the motor neuron. The synapse acts as a gate which opens 


5. Langley, J. N., and Dickson, W. L.: On the Local Paralysis of the 
Peripheral Ganglia, and on the Connection of Different Classes of Nerve Fibers 
with Them, Proc. Roy. Soc., London 46:423, 1889. 
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Fig. 1—Diagram of spinal efferent outflow of the autonomic nervous system; 
modified from H. H. Meyer and R. Gottlieb (Die experimentelle Pharmakologie 
als Grundlage der Arzneibehandlung, ed. 2, Berlin, Urban and Schwarzenberg, 
1911). 

Preganglionic neurons of the parasympathetic nervous system leave the cen- 
tral axis by way of motor roots of the third, seventh, ninth and tenth cranial 
nerves and the second, third and fourth sacral nerve roots. They extend for 
relatively great distances to reach parasympathetic ganglions located close to the 
structures, which are innervated by short postganglionic neurons. In the sym- 
pathetic nervous system, the preganglionic neurons are short. They terminate 
in sympathetic ganglions relatively distant from the tissues, which are inner- 
vated by long postganglionic neurons. 
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only in one direction;® This determines that the function of any 
peripheral neuron is either sensory or motor but never both. 

Stimulation of the sympathic nervous system is characterized by a 
diffusion of impulses to all tissues which fortify the body under condi- 
tions of stress or against emergiencies which arise in the external 
environment. There is no comparable mass reaction in the para- 
sympathetic system. Its activities are concentrated on localized areas 
or single structures and take place without noticeable effect on other 
organs. These responses are determined by the manner in which the 
preganglionic neurons of each system are distributed. With few 
exceptions, involuntary structures throughout the body are innervated 
by the postganglionic neurons of both the sympathetic and the para- 
sympathetic divisions (fig. 1). 
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Fig. 2—Diagram of spinal cord and spinal nerve roots. (Larsell, O.: Text- 
book of Neuro-Anatomy and the Sense Organs, New York, D. Appleton-Century 
Company, Inc., 1939.) 

The cell bodies of neurons which begin in the skin and muscle spindles are 
in the posterior root ganglion. They terminate in the posterior columns and 
form synapses with intermediate neurons confined within the cord. They form 
synapses with motor cells whose neurons terminate in striated muscle. This 
arc forms the somatic sensorimotor reflex. The cell body of the neuron which 
begins in the visceral mucosa terminates in the intermediolateral column in 
synapse with the cell body of a preganglionic neuron. It leaves the cord along 
with somatic motor nerves and becomes part of the mixed spinal nerve. It ter- 
minates in a sympathetic ganglion in synapse with cells of postganglionic neurons 
which innervate smooth muscle and glands. The preganglionic neuron is also 
called the white ramus communicans because it is covered by a myelin sheath 
as far as the ganglion. The postganglionic neuron is known as the gray ramus 
communicans. This is the visceral sensorimotor reflex of the sympathetic nervous 
system. 


6. Best, C. H., and Taylor, N. B.: Physiological Basis of Medical Practice. 
ed. 4, Baltimore, Williams & Wilkins Company, 1945. 
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Sympathetic Nervous System.—The origin of the sympathetic 
nervous system is the intermediolateral column, which extends from the 
first thoracic to the third lumbar segment of the spinal cord. In cross 
section, it is found in the lateral ventral area of the gray substance, 
where it forms the lateral, or sympathetic, horn. Visceral sensory fibers 
terminate in this column in contact with the multipolar cell bodies of pre- 
ganglionic sympathetic neurons (fig. 2). 

These neurons leave the cord by its ventral roots along with the 
somatic motor fibers, which are distributed to skeletal muscles. They 
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Fig. 3—Schema of thoracolumbar visceral efferent connections, showing those 
with internal viscera on the left side and those with peripheral organs on the right 
side. (Larsell, O.: Textbook of Neuro-Anatomy and the Sense Organs, New 
York, D. Appleton-Century Company, Inc., 1939.) 


branch off from the mixed spinal nerve just distal to the union of the 
ventral and the dorsal roots and terminate in sympathetic ganglions, 
which are located on each side of the spinal column from the base of 
the skull to the coccyx. Each neuron bifurcates in such a manner as 
to contact many ganglions both above and below its segmental level.” 


7. White, J. C., and Smithwick, H.: The Autonomic Nervous System, ed. 2, 
New York, The Macmillan Company, 1941, p. 35. 
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Between the fifth thoracic and the third lumbar segment, preganglionic 


neurons unite to form the splanchnic nerve. They make their synapses 


with postganglionic neurons in the celiac and mesenteric ganglions and 
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Fig. 4.—Diagram of the sympathetic innervation of the head and neck (author’s 
modification of an original from Miiller, L. R., and Dahl, W.: Die Lebensnerven, 


3erlin, J. Springer, 1933). 


in the adrenal glands. This plan of distribution binds the whole sympa- 


thetic system into a functional unit which can be maximally stimulated 
by impulses originating in any of the special sense organs. A sound, 
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a touch or an image on the retina may accelerate the heartbeat and 
the respiratory rate, dilate the pupils, cause contraction of the hollow 
viscera and increase the tone of striated muscle (figs. 1 and 3). 

The sympathetic innervation of the head and neck begins with 


preganglionic neurons of the upper two thoracic segments, which termi- 


nate in the superior cervical sympathetic ganglions. Postganglionic 
neurons which extend into the head by forming plexuses along the walls 
of the great blood vessels terminate in the lacrimal glands, the dilator 
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Fig. 5.—Dorsal view of the human brain stem with the nuclei of the cranial 
nerves projected on the surface (Kuntz, A.: The Autonomic Nervous System, 
ed. 2, Philadelphia, Lea and Febiger, 1934). The motor nuclei are represented 


on the left side; the sensory nuclei, on the right side. 


muscle of the pupil, the smooth muscle of blood vessels and the mucosa 
of the upper respiratory and the digestive tract. Normaily, they have 
little effect on nasal and lacrimal secretions or on the circulation of the 
blood. Under conditions of stress, they dilate the pupil, widen the 
palpebral orifice and act as vasoconstrictors (fig. 4). 

Distribution of the Parasympathetic Divisions.—Preganglionic fibers 
take origin from the visceral efferent column of nuclei which extends 
from the midbrain through the medulla (fig. 5). They emerge with 
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the third, seventh, ninth and tenth cranial nerves. The tracts associated 
with the third, seventh and ninth cranial nerves follow along these 
nerves to make connections with the ciliary, sphenopalatine, otic and 
submaxillary ganglions. The fibers associated with the tenth nerve 
arise in the dorsal motor nucleus of the vagus nerve and terminate in 
the various parasympathetic ganglions of the thorax and abdominal 
viscera. This nerve is characterized by long preganglionic and short 


postganglionic neurons, which innervate specific structures within 


restricted areas. 
CENTR. SPHINCT. IRID 


7 GLAND. LACRIMAL CORP QUADR 


Fig. 6.—Distribution of parasympathetic fibers and ganglions of the head 
(author’s modification of an original from Miieller, L. R., and Dahl, W Die 
Lebensnerven, Berlin, J. Springer, 1933). 


Tracts Associated with the Third Nerve: The central origin for the 
parasympathetic innervation of the eye is the Edinger-Westphal nucleus, 
located deep in the midbrain. Preganglionic fibers emerge with the 
oculomotor nerve and enter the orbit, where a synapse is made within 
the ciliary ganglion. Postganglionic fibers pierce the sclera and termi- 
nate in the constrictor pupillae (fig. 6). 

Tracts Associated with the Seventh Nerve: The superior salivary 
nucleus is the origin of two preganglionic fiber tracts which emerge in 
the nervus intermedius. One of these, the great superficial petrosal 
nerve, terminates in the sphenopalatine ganglion after traveling through 
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the petrous bone and the pterygoid canal. Postganglionic fibers are 
distributed to the lacrimal glands and the mucosa of the upper respira- 
tory tract. Their function is vasodilation and stimulation of lacrimal 
and nasal secretions. The second of these tracts follows the seventh 
nerve into the facial canal, together with the chorda tympani nerve, and 
terminates in the submaxillary ganglion. Postganglionic fibers enter the 
submaxillary and sublingual glands; they stimulate salivary secretion 
and increase the circulation by vasodilation (fig. 6). 

Tracts Associated with the Ninth Nerve: The inferior salivary 
nucleus is the origin of preganglionic fibers which are carried along 
in the ninth nerve and terminate in the otic ganglion by way of the 
tympanic branch and the small superficial petrosal nerve. Postganglionic 
fibers are distributed through the auriculotemporal nerve to the parotid 
gland. Their function is stimulation of parotid secretion and vaso- 
dilation (fig. 6). 

Tracts Associated with the Tenth Nerve: The various glands and 
the smooth musculature of both the respiratory and the digestive tract, 
from the pharynx to the pelvis, receive parasympathetic innervation 
from the dorsal motor nucleus of the vagus nerve. Long preganglionic 
fibers are distributed to the various peripheral ganglions, where synapses 
are formed with short postganglionic fibers (fig. 1). 

Splanchnic Distribution: Parasympathetic fibers to the pelvic viscera 


originate in the anterior horns of the second, third and fourth sacral 


segments. Preganglionic neurons leave the cord by the anterior roots 
and converge to form the pelvic nerves. They terminate in the hypo- 
gastric plexuses, which contain the cell bodies of postganglionic neurons 
(fig. 1). 

FUNCTIONAL RELATIONS 

This brief review presents anatomic evidence for the functional 
independence which exists between the sympathetic and the para- 
sympathetic nervous system. The sphenopalatine ganglion is usually 
described as a structure composed of various “roots.’”’ It is stated that 
fibers from the fifth nerve form a sensory root, that the great deep 
petrosal nerve is the sympathetic root and that the great superficial 
petrosal nerve forms the motor root. 

In the embryo, when cell layers are differentiating into organized 
tissue, nerve fibers and blood vessels push toward their respective desti- 
nations by routes which do not always follow general patterns. A most 
striking example is the presence of the internal carotid artery and 
abducens nerve within the cavernous sinus. This variation has no 
influence on the character or specific functions of the structures involved. 
Similarly, when fibers of the fifth nerve and the great deep petrosal 
nerve encounter the body of the sphenopalatine ganglion blocking their 











54 ARCHIVES OF OTOLARYNGOLOGY 


paths, some pass through it and others pass around it. Within the 
body of the ganglion, then, are somatic sensory (fifth nerve) fibers, 
sympathetic (great deep petrosal) fibers and parasympathetic (great 
superficial petrosal) fibers. Serial sections of the ganglion, however, 
show that the fibers of the superficial petrosal nerve terminate in the 
ganglion and form a synapse with its cell bodies. The fibers of the 
fifth cranial nerve and the deep petrosal nerve pass through the ganglion 
without interruption. Since functional relation is established only by 
synapses, these neurons do not have the significance which the terms 
“sensory root” and “sympathetic root” imply. Physiologically, they 
may be regarded as extraneous fibers. 

Sphenopalatine Neuralgia—The sphenopalatine ganglion is found 
within the pterygopalatine fossa behind the upper posterior wall of the 
maxillary sinus. It appears on dissection as a flat expansion of nerve 
tissue about 5 to 7 mm. in length, at the anterior end of the vidian canal. 

Several important structures converge within this fossa and pass 
through the sphenopalatine foramen for distribution to the mucosa of 
the nose, sinuses, palate and pharynx. They are: the sphenopalatine 
artery ; the maxillary division of the fifth nerve, which supplies sensory 
fibers, and postganglionic fibers from the superior cervical sympathetic 
and sphenopalatine ganglions, which supply vasomotor and secretory 
fibers. 

The clinical literature indicates some confusion as to the location, 
size and function of the ganglion. Those who accept sphenopalatine 
neuralgia as a clinical entity advocate two therapeutic procedures, which 
are inherently contradictory. One is cocainization by intranasal appli- 
cation; the other is irijection of phenol and alcohol by puncture of 
the lateral nasal wall, or through the posterior palatine canal. No 
one has questioned why it is necessary to puncture the lateral wall 
of the nose or use the posterior palatine canal if the ganglion can be 
reached by a nasal applicator. It is apparent that since the ganglion 
lies in the pterygopalatine fossa it has never been cocainized. 

The action of cocaine is twofold: It paralyzes sensory nerves and 
stimulates the response of tissues innervated by the sympathetic nervous 


system.® Application of cocaine to the nasal membranes induces the 
following reactions: 1. Anesthesia, which follows paralysis of the maxil- 
lary nerve. 2. Constriction of blood vessels and increased secretion 
of mucus, which result from stimulation of the sympathetic nervous 


system. The expression “cocainization of the ganglion” means noth- 
ing more than an application of cocaine to the region of the sphenopal- 
atine foramen. Injection into the ganglion is a blind procedure directed 


8. Cannon, W. B., and Rosenblueth, A.: Autonomic Neuro-Effector Sys- 
tems, New York, The Macmillan Company, 1937, p. 143. 
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toward a small and loosely suspended structure. It is accomplished 
as much by chance as by skill, regardless of whether the Sluder or the 
Ruskin needle is used. The subsequent pain gives evidence that the 
maxillary nerve has been injured by an injection which has entered 
the fossa but missed the ganglion. If the injury is sufficient to cause 
degeneration of the nerve, the nasal mucosa will be paralyzed for the 
period of regeneration. It is a dangerous and ill advised procedure. 


Vidian Neuralgia..—Another syndrome which associates pain with 
the function of the autonomic nervous system is known as vidian neu- 
ralgia. The vidian nerve is described anatomically as an anastomosis 
of the great superficial petrosal nerve and the great deep petrosal nerve 


Great superficial 
petrosal nerve 


Deep petrosal 
nerve 


A 


Fig. 7.—Section of human vidian nerve; osmic acid preparation. (Larsell, O.: 
Textbook of Neuro-Anatomy and the Sense Organs, New York, D. Appleton- 
Century Company, Inc., 1939.) A, section showing areas of myelinated fibers, 
indicated by rings of various size, and unmyelinated fibers, indicated by clear areas; 
B, the region indicated by x in A, more highly magnified. 


in the vidian canal. The great deep petrosal nerve, however, is a 
bundle of postganglionic neurons which extend from the superior cervi- 
cal sympathetic ganglion to the nasal mucosa and lacrimal gland without 
interruption. The great superficial petrosal nerve is composed of pre- 
ganglionic fibers extending from the superior salivary nucleus to the 
sphenopalatine ganglion. An anatomosis of these fibers would violate 


9. Vail, H. H.: Syndrome of Pain in Its Reference to the Eye, Ear, Nose 
and Throat, Tr. Am. Acad. Ophth. $38:255, 1933. 
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the distinctive pattern of distribution, which is elsewhere rigidly 
observed. Larsell'® has studied the vidian canal in cross section and 
demonstrated that the two nerves are completely separated by a sheath 
of connective tissue. Instead of a vidian nerve, there are two nerves 
which occupy the vidian canal (fig. 7). 

Occasionally, the nerves are directly exposed in the floor of the 
sphenoid sinus by a congenital failure of the canal to close. Under these 
conditions, relief from pain by an application of cocaine is presumptive 
evidence of vidian neuralgia. It would be difficult to apply cocaine to 
the canal without making contact with the mucosa of the floor of the 
sphenoid sinus. Furthermore, both nerves are part of the visceral motor 
system, which does not conduct sensory impulses. It is more plausible 
to explain the cessation of pain by the effect of cocaine on the fibers 
of the fifth nerve which are distributed within the sinus. 


CLINICAL OBSERVATIONS 

Observations were made on 16 patients after section of the fifth 
sensory root. 

1. The color, thickness and secretory activity of the mucosa gave 
no evidence which indicated whether the right or left nerve had been 
severed. 

2. Reactions which result from absorption through the blood stream 
or from endosmosis were normal. Atropine administered by mouth para- 


lyzed the secretory glands, and applications of cocaine and ephedrine 


induced vasoconstriction. 

3. There was complete anesthesia, which abolished intranasal 
reflexes. 

A study was made of 11 cases of paralysis of the sympathetic nervous 
system. Two occurred after cervical sympathectomy, and 9 were cases 
of Horner’s syndrome. The following observations were made: 

1. Vasoconstrictors were more effective on the membranes of the 
control side in 7 patients. 

2. No difference was apparent between the affected and the control 
side in 4 patients. 

3. There was no pain or impairment of the sense of touch in any 
of these patients. 

The function of the sphenopalatine ganglions was studied after the 
administration of atropine, which paralyzes the parasympathetic nervous 
system. The following observations were made: 

1. The secretory glands, smooth muscle and ciliary activity were 


inhibited. 


10. Larsell, O. L.: Anatomy of the Nervous System, New York, D. Appleton- 
Century Company, Inc., 1942, p. 124. 
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2. The reflexes which maintain the normal color, thickness, moisture 
and hygiene of the nasal membranes were paralyzed. 


SUMMARY 

The anatomy of the autonomic nervous system is briefly reviewed in 
order to establish a logical background for statements in this paper which 
are contrary to prevailing opinion. 

The sphenopalatine ganglion has been of clinical interest for many 
years, chiefly because of its association with pain. It is wholly associ- 
ated with the parasympathetic nervous system and relays vasodilator 
and secretory impulses from the superior salivary nucleus to the lacrimal 
gland and to the mucosa of the upper respiratory tract; it has no func- 
tional relation to the fifth nerve. 

Nasal membranes, like all other organs of the body, are influenced 
by the activities of the autonomic nervous system. 

Observations following paralysis of the sympathetic nervous system, 
section of the fifth sensory root and administration of atropine suggest 
the following conclusions: 

1. In the nasal mucosa, sensory impulses are conducted by the 
fifth cranial nerves. 


2. Vasoconstriction is the dominant effect of stimulation of the 


sympathetic nerve fibers. Normally, this reflex is inactive because of 


its high threshold for stimulation. 

3. The parasympathetic nervous system has a low threshold for 
stimulation. Vasodilator and secretory fibers from the sphenopalatine 
ganglions are continuously making adjustments to atmospheric condi- 
tions and constitutional states in an effort to maintain a normal nasal 
membrane. This is the function of the sphenopalatine ganglion. 


3245 Fourth Avenue. 


ABSTRACT OF DISCUSSION 


Dr. W. E. Grove, Milwaukee: Since the time of Sluder, controversy has 
raged concerning the function of the sphenopalatine ganglion, and, so far as the 
autonomic nervous system is concerned, it has, for most otolaryngologists, been 
terra incognita. I know of no one who has done more to clarify and simplify 
the function of the autonomic nervous system than has Dr. Higbee. 

The explanation of the craniosacral segment as belonging to the parasympa- 
thetic nervous system and the thoracolumbar segment as belonging to the 
sympathetic nervous system makes it understandable. The mass action of the 
sympathetic nervous system, as compared with the more localized responses of 
the parasympathetic nervous system, is a point which deserves consideration. 
The anatomic description which points out the functional independence of the 
somatic, the sympathetic and the parasympathetic nervous system is admirable. 
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Dr. Higbee’s arguments against the position that the vidian nerve and the 
sphenopalatine ganglion are the focal points in the production of the atypical 
facial pains in the so-called vidian neuralgia and the sphenopalatine ganglion 
syndrome are well taken on purely anatomic grounds. 

Dr. W. Lixety Simpson, Memphis, Tenn.: Dr. Higbee brings out the point 
that the sphenopalatine ganglion should cease to be associated with the sensory 
nervous system and be considered in its true anatomic and functional position as 
a member of the parasympathetic (craniosacral) nervous system. 

He also demonstrates that the vidian nerve is, in reality, two nerves, both of 
which are members of the autonomic nervous system. On the basis of these 
two facts, he contends that the terms sphenopalatine neuralgia and vidian neural- 
gia should be discarded, since they both are in fact trigeminal neuralgias. 

I am glad to hear that Dr. Higbee feels strongly against the injection of 
alcohol in the region of the sphenopalatine ganglion. I have never been in sym- 
pathy with this procedure. Pain is a symptom calling for thorough investigation: 
the elimination of the possibility of poor teeth, infection, a pathologic nasal con- 
dition or tumors of the nasopharynx before anything other than simple procedures 


are instituted. 
I heartily agree with the author’s conclusions that the sensory innervation of 


the nasal mucosa is from the fifth cranial nerve and that vasoconstriction is the 
dominant effect of stimulation of the sympathetic nerve fibers, whereas vaso- 
dilation and secretory reguiation are the role of the parasympathetic nervous 
system. 

Dr. Higbee’s paper has given us an excellent review of the basic anatomy, and 
function of the autonomic nervous system, with the practical application of this 
knowledge. 
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N THE report of the Commission on Graduate Medical Education," 

published in 1940, the phases of training which followed the cus- 
tomary four year medical course were divided into three categories: 
The first is the internship, which rounds out and gives added practical application 
to the medical school course and also accustoms the individual, while under 
supervision, to the assumption of responsibility. Hence, it should be considered 
a part of the basic preparation for practice. The second part is the residency, 
which prepares a physician for the practice of a specialty and, therefore, is properly 
termed graduate medical education. Finally, there are courses of varying lengths 
and other educational opportunities that aim to keep practitioners abreast of their 
present fields of practice and they can be correctly classed as postgraduate education. 


While we approve this classification, and hope that eventually it 
will be accepted by all institutions of medical education, we shall not 
conform to it in this discussion, because it would be confusing if our 
terminology were at variance with that of our school. At the Uni- 
versity of Illinois it has been the practice to restrict graduate education 
to the basic sciences and to group all advanced clinical training under 
the term postgraduate medical education. As a part of the University 
of Illinois, we shall discuss training in otolaryngology as a postgraduate 
educational entity. 

Postgraduate training, in otolaryngology as in the other specialties, 
encompasses a wide field of instruction, the goals of which can be 
reached only by a long range program in a school intent on fulfilling the 
needs of modern medicine. The past two to three decades have so 
broadened the scope of medicine that specialization has of necessity 
become essential in order to provide the type of care to which the 
general population is entitled. Several departments of otolaryngology in 
this country have endeavored to meet the problem of postgraduate 


From the Department of Otolaryngology, University of Illinois College of 
Medicine. 

1. Graduate Medical Education in the United States: I. Continuation Study 
for Practicing Physicians, 1937-1940, Council on Medical Education and Hospitals 
of the American Medical Association, Chicago, American Medical Association, 1940. 
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education, despite the fact that the medical schoois of which they form 
a part have been slow in recognizing and in adapting themselves to 
the new educational demands. 

Perhaps the greatest problem encountered in postgraduate educa- 
tion in the specialties concerns the place it occupies in the total frame- 
work of medical instruction. The medical school has been developed for 
the purpose of training undergraduates for the practice of medicine and 
surgery, and usually it either ignores the postgraduate program or allows 
it to continue as a departmental hobby, which at best gives it only a 
quasirecognition bearing the bar sinister. Frequently, the department 
is reminded that its function is undergraduate teaching and that such 
“extracurricular” activities, while permitted, must remain a secondary 
function. To a large extent, this situation is due, not to a lack of 
sensibility to the necessity for such a training program, but to the 
responsibility which formal recognition implies. A formal course 
requires budgetary commitments, space allocation, material and per- 
sonnel provision of considerable proportions. Multiply these factors 
by the number of specialty departments and one can readily understand 
the hesitancy with which the school will enter the new academic field. 
It is difficult to foresee the time when all schools will offer a com- 
prehensive postgraduate program in each specialty, and we cannot 
be sure that the needs justify this end. A few schools will undoubtedly 
achieve this state, but most will satisfy themselves and the demand by 
offering a limited number of postgraduate courses in a few specialty 
departments. When the medical schools realize that they are not faced 
by an all-or-none situation, and when each school learns to consider 
itself as but one unit in the larger picture of national medical education, 


postgraduate training, in otolaryngology and in the other specialties, 
will lose the academic stigma which now accrues to it and will assume 


its legitimate place in the framework of the graduate college. 

What is the place of postgraduate specialty training in the graduate 
school, or, rather, what is the responsibility of the graduate school in the 
educational structure? It must bridge the gap between the degree of 
Doctor of Medicine and certification by the specialty board of examiners. 
It must provide a curriculum and facilities in line with a national 
standard so that completion of the course will merit automatic award 
of specialty board certification. For acceptable fulfilment of the require- 
ments of the course, the graduate school should, perhaps, provide a 
suitable degree. Some institutions at present confer the degree of 
Master of Arts or Master of Science, but this is inappropriate, and 
a step down from the degree of Doctor of Medicine. Dr. Harry S. 
Gradle suggested the degree of Doctor of Science in the specialty. 
Through cooperation of the American Association of Medical School 





LEDERER-SCHOOLMAN—OTOLARYNGOLOGY 61 


Deans and the Advisory Board for Medical Specialties of the American 
Medical Association, the entire picture of postgraduate training in the 
specialties should lose its chaotic state and assume a national pattern 
and standard. 

A survey of the various specialty training courses given in this 
country emphasizes the need for standardization. The “acceptable” 
courses bear little similarity to each other. Some are purely clinical, 
the student performing undirected dissections on the cadaver, working 
in the outpatient clinic, assisting in the operating room and being 
“indentured” to a preceptor in a neighboring hospital, who bears the 
honorary title “professor” in the graduate school. From this extreme 
there is a gradation to the opposite one, where the student receives 
a didactic training and little or no clinical experience, except as an 
observer. The subject matter covered in these courses varies as much 
as the manner of teaching. In some of the specialties the requirements 
and methods have crystallized to the point where courses of instruction 
independently organized have achieved a recognizable similarity and 
an acceptable standard. 

Postgraduate education in otolaryngology, after a long period of 
unorganized and undirected effort, is coming of age in the development 
of planned and organized courses in the various educational institutions 
of this country. From a historical standpoint, postgraduate training in 
otolaryngology had its beginnings and development on the continent of 
Europe, especially in Vienna, where so many gloried in the wealth of 
clinical and cadaver material and in the excellent instruction available 
there. However, despite the superlative advantages of training in 
Vienna, there were glaring inadequacies in the method. The student 
presenting himself for training found no plan to follow, no course outline, 
no time structure in which he could complete an adequate training 
program. He had to choose various courses from individual men and 
had to rely on those who preceded him for some idea as to what courses 
he wanted and what men he should select for instruction. It was not 
unusual, for example, for a new postgraduate student to begin his work 
with intracranial complications and discover his need for knowledge of 
the acute and chronic diseases and finally end with a course in anatomy. 
There is no doubt that some knowledge stuck, and all of it was 
valuable; but a structure so haphazardly built could not, in most 
instances, enlarge and produce a logical and scientific understanding 
of the specialty. To a background of this type must be laid the 
responsibility for the constant narrowing of the specialty and the loss 
through default of much that it should include. 

In the United States, postgraduate training in otolaryngology 
remained largely on a preceptor basis, though special internships or 
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residencies had been established in a few places. The most outstanding 
of these included the Massachusetts Eye and Ear Infirmary, the New 
York Eye and Ear Infirmary, the Manhattan Eye and Ear Infirmary, 
the Philadelphia Polyclinic and Graduate Hospital, the Illinois Eye and 
Ear Infirmary, and the New Orleans Touros Infirmary. At some of 
these institutions the “chiefs” improved their technical skill and made 
clinical observations which added to the background of the specialty, 
but the residents had little opportunity to act as more than assistants. 
The emphasis was on clinical medicine, particularly on surgical pro- 
cedures. Physiology was only of academic interest. The value of path- 
ology was becoming more evident, but it did not assume an important 
place in the teaching program. There was little or no planned teaching: 
The student read what he would, absorbed what he observed and heard 
and practiced what he could. The system produced clinicians with 
little learning and restricted skill. 

In the mature minds of the specialists in this country, the need for a 
more formalized pattern of training was growing more and more evi- 
dent, and the beginnings of educational plans to meet it were variously 
conceived in a few institutions. The establishment of the American 
Board of Otolaryngology as the recognized criterion of the status of 
specialist, and its demand for an ever increasing high standard of 
knowledge have given impetus to the postgraduate training program. 
More institutions provided training, and the course content was 
enlarged to include not only clinical otolaryngology but also a little of the 
basic scientific background. 

An evaluation of such a program by the American Board of 
Otolaryngology, by the various specialty societies and by the teaching 
departments of otolaryngology led to the conclusion that improvement 
in postgraduate education had been achieved but that it was still sub- 
standard. It was impossible to produce a better specialist by a post- 
graduate education so largely concerned with clinical medicine and so 
inadequately concerned with the basic sciences necessary to support 
a superstructure becoming daily more intricate and varied. The specialty 
boards have set the length of the residency at three years, one of which 
is to be restricted to the study of the basic sciences. 

Unfortunately, the mere knowledge that a basic course was essential 
to specialistic training was not sufficient to produce such a course. 
A new type of formal teaching is not established without encountering 
numerous problems, which must be variously solved or about which 


compromises must be made. The pioneer courses evidenced a relatively 
slow evolution. Those who would begin to offer postgraduate training 


today may profit from the trial and error results of men who first 
undertook to set it up. 
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For example, postgraduate training in otolaryngology at the Uni- 
versity of Illinois dates back to the founding of the department. At 
its inception the training was purely clinical and very informal. The 
transition was slow. The first formalism in teaching came with the 
appointment of a resident at the Research and Educational Hospitals, in 
1925. The emphasis was still clinical. Nonclinical study was elective 
and relegated to spare time and evenings. By 1926, it was felt that 
postgraduate training prior to residency was desirable, but it was not 
until 1927 that it became mandatory. When the decision was made to 
require basic training as a prerequisite to residency training, the 
responsibility for providing such training was recognized and accepted 
by the department of otolaryngology. Short courses were organized 
and offered in 1927. The following decade was one of growth and 
expansion. In 1937, the first basic course was given requiring a full 
academic year. World War II interrupted the continuity of these 
courses for a time, but in 1946 the program was resumed. No course 
has been a duplicate of the one preceding it, nor do we expect to reach 
a day when, on critically assaying a completed course, we shall feel 
that it could not be improved. 

An analysis of the postgraduate training program revealed several 
aspects which required attention as separate and distinct entities. The 
induction of the neophyte into the specialty was the most difficult task, 
and we found that it could best be treated in two parts—the basic 
course and the residency. The maintenance of a high standard in the 
specialty could best be supported by refresher and instructional courses, 
in addition to the research courses leading to the master’s degree. The 
integration of such a postgraduate program in the department of oto- 
laryngology at the University of Illinois has been a twenty year 
development. 

THE ORGANIZATION 

A formal course of education requires a complex machinery 
that functions in relation not only to the student but also to the 
school and to outside persons and institutions. It involves planning, 
voluminous correspondence, material and personnel. The larger part of 
the work is completed when students appear for the first class period. 
The structure necessary for a postgraduate course program requires 
the following divisions of a department: administrative, planning and 
instructional. An experienced laboratory technician, who also serves 
as a photographer to prepare visual aids, is most essential to a com- 
prehensive postgraduate training program. 

The administrative division at the University of Illinois is composed 
of the head of the department; an executive secretary, who is a mem- 
ber of the teaching faculty, and a clerk-stenographer. The head of 
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the department must assume those responsibilities which the Uni- 
versity does not permit him to delegate to others. In addition to this, 
he can usually secure more effective cooperation from other departments 
by informal requests to their heads. These are always followed by a 
formal request from the executive secretary, and the method has proved 
most satisfactory. It is incumbent on the head of the department to 
set the standard of teaching and to instil into the members of his depart- 
ment a desire for enthusiastic participation in the project. 

The duties of the executive secretary are largely to translate the 
broad proposals of the planning group or postgraduate course committee 
into an hour by hour schedule of teaching. He must keep needless 
repetition at a minimum and be sure that the entire program is carried 
to completion. Once the program is in operation, only he should be 
authorized to make changes in it; otherwise difficulties are certain to 
arise. For example, if the head of the department invites the class to 
meet him at a certain hour, he may be taking the class away from 
a lecture by the sensitive head of another department, who may resent 
appearing before an empty classroom and may be unwilling to cooperate 
in the future. 

The planning group or postgraduate course committee is composed 
of the head of the department, the executive secretary and several mem- 
bers of the teaching staff. It determines the qualifications of appli- 
cants for admission to the course. It is the hope of the committee that 
those selected will, by the completion of the course, meet the standards 
set forth in the class code. 

CLASS CODE 

Each member should be a progressive student of otolaryngology. To this 
end, he should be a thoughtful reader of scientific literature, should attend and 
participate in professional society meetings, should engage in such experimentation 
and collection of data as will test the value of scientific theories and aid in the 
establishment of a sound basis for otolaryngologic practice and should be willing 
to give his fellow practitioners the benefit of his professional knowledge, skill 


and experience. 


The postgraduate course committee formulates the objectives. 


3efore we train an otolaryngologist, we must first determine the scope 
of that narrow and restricting specialty label. It is our desire and plan 
eventually to change our designation from the department of oto- 
laryngology to the department of head and neck surgery. We include 
all diseases and surgery of the head and neck, with intracranial and 
orbital exceptions, as being within the scope of our specialty. The 
training objectives are equally broad. We have not given way, and 
shall not, to each new encroachment on the confines of our specialty ; 
indeed, we expand by including the new pertinent fields as they develop. 
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The committee decides on the course content, with respect not only 
to the subjects to be covered, but also to the time to be provided for 
them. It also determines changes in teaching personnel and suggests 
guest lecturers for special subjects. In addition, the group must 
critically examine each preceding course, discuss its shortcomings and 
recommend changes in content and presentation. In the critique of a 
course several factors must be taken into account. Student reaction to 
course content is often unreliable and should not prove the only deter- 
mining factor in altering the structure of a program. The student 
usually lacks the over-all picture; he tends to focus on each individual 
pebble, not realizing that it is only a part of the whole mosaic. His 
reaction to the manner of presentation is most important. The great- 
est desire to learn will not overcome the soporific effect of poor prepara- 
tion and delivery. Neither erudition nor clinical judgment makes 
a teacher. A few have an innate stage presence; most must learn the 
art of teaching. It is not merely a matter of words, nor even of their 
enunciation and emphasis. The teacher must remake himself into a 
dynamic personality that will hold the attention of his audience when 
an apparently dry subject matter tends to distract. After consideration 
of each subject and insructor, the recommendations of the committee 
are noted on the course analysis sheet (form A). 

The instructional division carries out the teaching program. As 
we have already pointed out, this implies more than a recitation of the 
necessary facts. Teaching may be compared to a well prepared meal. 
It is not sufficient to have the proper ingredients alone; the food must 
be sufficiently spiced and palatably presented. Interest is the essence 
of good teaching. The instructor must be interested in his subject in 
order to interest others, and must not take it for granted that all 
others become interested spontaneously. The student should learn 
because he is interested, and not because the course must be taken 
for units of credit. It must be the inherent desire of the teacher to 
convey knowledge in the simplest manner possible. A guest lecturer 
at Oxford University was asked to prepare and present his material in 
such a manner that an 11 year old child could understand. The presen- 
tation must be human; whether it stimulates interest by the devices of 
humor, surprise or arousal of curiosity, it must be identified with every- 
day actions and reactions of life. The ability to create interest is indi- 
vidual. Individuality, as defined, must exist in learning, teaching, practice 
and investigation in the field of medicine. President Scott of North- 
western University predicted that in the future teaching skill will be 
more highly rewarded than achievements in research. “Teaching 
is the most useful type of development that can be attained by a member 
of the faculty.” 
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FORM A: UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE, 
DEPARTMENT OF OTOLARYNGOLOGY 
Postgraduate School Course Analysis 





Instructor Duration Weeks 


Title 

Date 

Subject title 
Prerequisites of student 


Material required by student (instruments, gown, 


Facilities and material required from department (cadavers, animals etc.) 
Maximum number of class 


RUE AMIR Ss cc oce sch sn Divide into hours per day 


Time of day and days of week instructor available 


Approved 


Executive Secretary 
of Department 








As president Raymond B. Allen, of Washington University, pointed 
out, “There is no codified methodology of teaching medicine and no 
science of medical pedagogy.” There can be teaching principles, but 
those principles must not be props to the weak and infirm but must act 
as guideposts. The most trite is oft-times the most important. “If 
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we omitted the commonplace from our practice, there would be supris- 
ingly little left” (Gersuny). Teaching in the medical field is different 
from ordinary teaching because of the subjective and variable factors 
which set it apart from the more exact and mathematical sciences ; 


so, being traceable to the period of preceptorships, it is still largely a 
bedside technic. That which makes teaching valuable are those traits 
of the teacher which in one’s memory have remained as indelible. 
Minus such qualities as individualize him, the teacher becomes merely 
another instructor joining the rest in oblivion. 

With a vast knowledge and a myriad of details released to a class, 
some check must be made on the degree of absorption. It is the duty 
of conference leaders and instructors to find out by oral and written 
tests exactly what each student is accomplishing. It is the duty of the 
insructor to make each lecture hour interesting and profitable to the 
entire class—an impossible, but fascinating, task. “To produce vital 
and useful criticism it is necessary to think, think, and then when tired 
thinking, to think more” (Bliss Perry). 


OUR COMMANDMENTS 


To Teach, to Practice, to Investigate 
. Be concrete and keep close to your subject. 
. Illustrate wherever possible; use visual means to interest the group. 
. Do not ridicule your student; do not find fault. 
. Be not critical of your colleague or about those absent. 
. Do not talk “above” your student; teach so that all will understand. 
. Organize your material and be careful not to “ride hobbies.” 
. Be pleasant and quick to praise. 
8. Be interested, and you will arouse interest. 
. Stress the preventive measures in disease. 
10. Your student is a doctor—exemplify one in his presence. 
11. Cultivate self confidence, ability and effort. 
12. Be practical and scientific; research work, to be of the highest order, must 
be both. 


The instructional department requires 3 full time or, preferably, 
4 three-fourth time or 6 half-time instructors whose sole duty is con- 
cerned with postgraduate training, basic and clinical (resident training). 
A minimum of 3 full time instructors or teaching fellows or their 
equivalent in part time men is necessary in the instructional division 
to insure the close supervision of both the preclinical and the clinical 
phases of postgraduate training imperative to the development of a 
competent otolaryngologist. All clinicians should devote some time 
to private practice. Those cloistered in institutions lack or lose appre- 
ciation of the psychic, social and economic problems that complicate 
the practice of medicine. Without this experience the teacher is 
inadequate to the task of producing practitioners to serve the public 
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fully. The 3 full time postgraduate instructors do not include the head 
of the department, whose administrative duties in the university and 
whose responsibility for undergraduate education curtail his close 
association with the postgraduate student, nor does it include the many 
part time members of the department, whose enthusiastic cooperation 
is the balance between the success and the failure of the program. One 
of the 3 may assume the function of executive secretary, though this 
may, for two or three years, until a course pattern is established, 
reduce his available teaching hours. The instructional staff, while com- 
posed of clinicians, must be selected from those whose special interest 
in the basic subjects of anatomy, physiology and pathology fit them for 
a course of this type. 

The question arises: Why not have a member of the department of 
anatomy teach the anatomy? If a clinician-anatomist is not available, 
it must be carried out that way, but it is not so satisfactory. Only the 
experienced clinician can quicken the cadaver to living import and 
translate the dead to functioning life. In like manner, the other basic 
sciences should be taught wholly or in part by clinicians, so that their 
import may have practical bearing on and application to the clinical 
practice of medicine. 

The instructional responsibility is a large one. It is carried by a 
large department. The departmental structure is, of course, governed 
to some extent by the administrative, graduate and undergraduate 
teaching requirements of the medical school, but it has also been arranged 
to fill the postgraduate teaching needs. The head of the department 
devotes seven eighths of his time to the university. Two full time 
instructors, 6 half-time instructors and 2 teaching fellows, appointed 
as assistants in the department, round out the salaried academic staff. 
In addition, there are approximately 50 nonsalaried members of the 
department who devote variable periods of time to the University of 
Illinois Hospitals, the Illinois Eye and Ear Infirmary, the Central 
Free Dispensary and the Veterans Hospital at Hines, Ill. While the 
maintenance of the teaching program is the responsibility of the salaried 
staff, much of the credit for the success of the course must be given to 
the cooperating nonsalaried staff members. Adequate planning allows 
that these nonsalaried members of the department or invited guests be 
given a token honorarium out of postgraduate income. 


We have included a laboratory technician with some photographic 


experience as being essential to the program. The preparation of material 
for microscopic study and the preparation of instructional visual 


material requires the full time of a technician. Dependence on part 
time personnel or on assistance from other departments for visual 
training material slows the tempo of the instructional program. 
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We have mentioned cooperation with other departments. Coopera- 
tion cannot be one sided, nor can it be stinted if creditable results are 
to be obtained. The department of otolaryngology at the University 
of Illinois has been most fortunate in the support it has received from 
other departments, and, in return, it has welcomed the opportunity to be 
of service to them. An example of cooperation between departments is 
illustrated in the relations of the departments of otolaryngology and 
anatomy. The department of otolaryngology assists the department 
of anatomy by formal lecture on the anatomy of the ear, nose and 
paranasal sinuses. It presents demonstrations of the anatomy of the 
temporal bone, nose and paranasal sinuses. It also provides additional 
prosectors during the period when the class in anatomy dissects the 
head, neck and thorax. These lectures and demonstrations have been 
incorporated as an integral part of the course in freshman anatomy. 
The department of anatomy assists the department of otolaryngology 
in procuring cadaver material. It offers a regular series of lectures on 
the embryology of the head and neck and provides laboratory space 
to meet our instructional commitments. This exchange of services has 
been most cordial and has promoted greater personal and departmental 
fellowship. We acknowledge the invaluable assistance given by 
the departments of allergy, bacteriology, dermatology, medical illustra- 
tion, medicine, neurosurgery, ophthalmology, pathology, physiology, 
psychiatry and roentgenology. We have not been able to make return 
in kind to all departments, but our facilities and personnel are available 
to all who call on them. This cooperation makes a family of an institu- 
tion and, most important, produces a better physician, with broader 
knowledge and deeper understanding of the patient he is to serve. 


THE BASIC TRAINING PROGRAM 


We present the schedule of a basic course in otolaryngology (form 
B), with neither apology nor pride. It contains certain weaknesses : 
It may unduly stress particular subjects and inadequately cover others. 
We have evidence that it is a good course, but we know that it can 
and will be improved on. It is an evolutionary phase in postgraduate 
training, a compromise between an envisioned ideal and the various 
restrictions and limitations encountered in practical operation. We 
offer it for dual reasons. It is our hope that the development of more 
similar courses will relieve the overcrowding that has burdened us. 
More important, we hope to find from the experience of others solu- 
tions to the many problems that restrain our own progress toward 
perfection in plan and presentation. The course content is broken down 
into a master plan schedule, from which weekly schedules are prepared 
two to three weeks in advance, giving the students the time, the place and 
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FORM B: UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 
DEPARTMENT OF LARYNGOLOGY, OTOLOGY 
AND RHINOLOGY 
Course Content Basic Postgraduate Program 


ANATOMY OF THE HEAD, NECK AND THORAX Hours 

(a) Dissection 240 
Adequate material for dissection and study is furnished, including adult, 
newborn and prenatal cadavers. 

(b) Gross and Microscopic Anatomy 
Fresh and prepared specimens are employed for demonstration and 
study. The value of this material is enhanced by the use of photo- 
graphic projections. 

(c) Surgical Anatomy 
The anatomic approach to surgery of the head and neck, including the 
tracheobronchial tree, is adequately covered. 

EMBRYOLOGY 
This section covers the morphogenesis of the head and neck region 
as a whole; the nose, primitive pharynx and its derivatives; the 
external, middle and internal ear, and the larynx, trachea and lungs. 

HIsToLocGy AND PATHOLOGY 
Four hours each week are devoted to lecture demonstration and group 
discussion of fresh and prepared histologic and pathologic material 
projected on the screen. Two hours each week are given to the 
examination of slides under the microscope by the students, individually 
and in groups. 

PHYSIOLOGY 
The physiology of the ear, nose and throat and the tracheobronchial 
tree are considered in detail, together with the practical clinical 
application of physiologic principles. 

BACTERIOLOGY 
A basic and practical study, with particular reference to otolaryngology. 


PHARMACOLOGY 
Particular stress is given to local anesthetics, germicides, chemo- 


therapeutic agents, vasoconstrictors, antiallergics, water balance and 


postoperative fluid therapy. 
ANESTHESIA 
The material covers local and general anesthesias, and their choice, 
problems, complications and premedication. 
ALLERGY 
The material is concerned with the mechanism of anaphylaxis, 
diagnosis and treatment of protein sensitivity disease. 
NEUROSURGERY 
Particular emphasis is given to the difference in approach and technics 
of the otologist and the neurosurgeon. 
DERMATOLOGY 
The material includes lesions of the epidermis and mucous membrane 
encountered about the head and neck, and syphilis; their diagnosis and 
treatment. 
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PLASTIC AND MAXILLOFACIAL SURGERY 
The history and types of general plastic procedures and those of interest 
to the otolaryngologist are included. 


BRONCHOESOPH AGOLOGY 
This study includes the anatomy of the laryngotracheobronchial tree 
and esophagus and their diseases. In addition, emphasis is given to 
the medical aspects of pathology of the chest. Endoscopic technics and 
practice on the cadaver and laboratory animals are carried out. 


Dinactic OTORHINOLARYNGOLOGY 
The synonyms, etiology, pathogenesis, pathology, differential diagnosis, 
course, prognosis, complications and treatment of diseases of the ear, 
nose and throat are considered. 

SURGICAL PROCEDURES 
This includes didactic description and demonstration of surgical pro- 
cedures in otorhinolaryngology. 

CLINICAL SEMINARS 
Presentation of patients from a diagnostic, therapeutic, educational or 
research standpoint. 


LaBoraToRY TECHNICS 
This course is designed primarily to indicate valuable technics and 
problems associated with the preparation of pathologic material for 
examination, demonstration and publication. 


Pepratric ASPECTS 
Emphasis is given to special problems encountered in juvenile patients 
with otolaryngologic diseases. 

STOMATOLOGY 
A comprehensive survey of the development, function and pathology 
of the mouth and its component parts is presented. 

Bioop AND Its DISTURBANCES 
Blood dyscrasias, the clinical use of blood and its component parts, blood 
types and Rh factors are considered. 

PsycHosoMatic ASPECTS 
The incidence of psychosomatic factors in clinical medicine requires 
some background and a therapeutic approach to functionad dis- 
turbances. 

OTOLARYNGOLOGIC ForuM 
Evening sessions are devoted to a discussion of the history of otolaryn- 
gology, current literature, presentation of papers and general cultural 
subjects. 

AVIATION MEDICINE 
The special aspects of barometric pressure differentials in otorhino- 
laryngology are considered. 

TUBERCULOSIS 
Clinical demonstration of phthisical lesions of the ear, nose and throat 


are presented. 
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SurGIcAL CLINICS 30 
Anatomic and pathologic demonstrations are given during the per- 
formance of surgical procedures. 

PROSTHETICS 
The indications for and technic of prosthetic replacement of structural 
defects are demonstrated. 

SPECIAL PROBLEMS 
Assignments are based on interest and aptitude of the student or 
are designed for those qualifying for a Master’s degree in Otolaryn- 
gology. 

MEDICOLEGAL PROBLEMS 
Courtroom procedure, expert witness testimony and other aspects are 
discussed. 

Curnic RouTINE 
Supervised history taking, examination, diagnosis and treatment of 
outpatients are given. 

SPEECH AND HEARING DISORDERS 
Consideration is given to the major organic and functional disorders 
of speech and audition, together with a survey of modern rehabilitative 
procedures. 

MISCELLANEOUS SUBJECTS 
This material is covered by guest lecturers and demonstrators. In 
addition, a minimum basic training in ophthalmology is included, which 
is a part of the working knowledge of the clinical otolaryngologist. 





the name of the instructor for each hour. The master plan schedule 
roughly outlines the entire course and indicates the transition in the 
character of the subject matter. A sample weekly schedule from each 
quarter of the school year illustrates this transition (forms C, D and E). 


CLINICAL POSTGRADUATE PROGRAM 


The purpose of the clinical postgraduate program is to give the 
trainee the opportunity to translate his theoretic knowledge to functional 
knowledge, to acquire clinical judgment, technical skill and the self 
confidence necessary to meet the problems of private, unsupervised 
practice. The success or failure of this phase of training is dependent 
on the departmental staff, which must assist, advise and retain responsi- 
bility, while seemingly withdrawing from the active management of the 


clinical material. 

Accepted residencies are not always acceptable. There is no 
established standard for the institution and the resident to meet. The 
American Medical Association, the American College of Surgeons and 
the ‘American Board of Otolaryngology may accept a residency as 
adequate on a rather broad basis. The American Board of Otolaryn- 
gology, which is more closely concerned with the quality of the 
specialty, should not only establish a minimum requirement for resi- 
dencies but also outline the desirable amplification of those requirements. 
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FORM C: SAMPLE SCHEDULE: FIRST QUARTER 








Monday Tuesday Wednesday Thursday Friday Saturday 

9:00 Osteology Anatomy Didactie Anatomy Differential Anatomy 

to dissection otolaryngology dissection diagnosis dissection 
10:00 


10:00 Bacteriology beabeswanad Clinical, 
to didactic 
11:00 demonstration 


11:00 Allergy, Pharmacology 
to didactic 
2:00 


Luncheon Period 


Embryology . Pathology 
of the head seminar 
and neck 


Surgical Histopathology Physiology 
anatomy of speech 
and hearing 


Anatomy and Microscopy 


Histology of 
the nose and 
Sinuses 
Pathology Departmental Pathology 
seminar 





FORM D: SAMPLE SCHEDULE: SECOND QUARTER 








Monday Tuesday Wednesday Thursday Friday Saturday 
9:00 Otolaryngology, Tubercu- Quiz conference Anatomy Didactic Physiology 
to didactic and losis of dissection otolaryn- of upper 
10:00 clinical nose and gology respiratory 
throat tract 


10:00 Microscopy Clinical, didac- Differential Anatomy 
to tie demonstra- diagnosis, dissection 
11:00 tion, lecture clinical 


11:00 Allergy 
to 
12:00 
Luncheon Period 
Autonomic Labora- gekee Anatomy 


nervous system tory tech- dissection 
nics 





Didactic Surgery Histopathology Physiol- 
otolaryngology of the head ogy of 
and neck speech and 
hearing 
Interpretation of 
roentgenograms 


Surgery of nose Departmental Psycho- 

and sinuses seminar somatic 
aspects of 
otolaryn- 
gology 


Stomatol- 
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FOR 


Monday 
Organization 
and function 
of a broncho- 
scopic clinic 


9:00 
to 
10:00 


Technic of 
endoscopy 


Foreign bodies 
in air and 
food passages 


Mechanical 
problems of 
foreign bodies 


Relation of up- 
per to lower 
respiratory 
tract infections 


Ward rounds, 
County 
Hospital 


SA 
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Tuesday 
Mechanical 
problems of 
foreign 
bodies 


Anesthesia 
in peroral 
endoscopy 


Benign 
tumors of 
the larynx 


Endoscopy, 
animal 
hospital 


Carcinoma 
of larynx— 
principles 


Ol! 


MPLE SCHEDULE: T 


Wednesday 
Medical 
aspects of 
bronchial 
and pul- 
monary 
pathology 


Didactic 
and 
clinical 


demonstra- 


tion 


Thursday 
Anatomy of 
tracheobron- 
chial tree 


Surgery of the 
larynx; laryn- 
gofissure; 

arytenoid 

transposition; 
tracheotomy; 
laryngectomy 


Luncheon Period 


Carcinoma 


of the 
larynx 


Histopa- 
thology 


Depart- 
mental 
seminar 


Physiology, 
pathology of 
bronchial 
obstruction 


Endoscopy, 
animal 
hospital 


Pulmonary 
suppuration; 
bronchog- 


HIRD QUART 


OTOLARYNGOLOGY 


ER 


Saturday 
Medical 
aspects of 
bronchial 
and pul- 
monary 
pathology 


Friday 
Medical as- 
pects of 
bronchial 
and pul- 
monary 
pathology 


Clinical 
differential 
diagnosis 


Outpatient 
clinic, 
examining 
technic 


Diseases of 
the larynx 
in infants 
and children 


Endoscopic 
clinic 


Endoscopy, 
animal 
hospital 


Pathology of 
bronchial! 
tumors 


raphy; 
inhalation 
therapy 


of therapy 





Because of the accelerated postwar program, the department of 
otolaryngology at the University of Illinois restricted the clinical phase 
of specialist training to a one year residency. We anticipate that con- 
ditions in 1949 will permit us to establish a two year program which 
will better meet the standard we have set as our objective. 

The residency should be divided into two distinct phases, junior 
(resident fellow) and senior (resident). The resident fellow con- 
tinues his anatomic study by dissection and by acting as proctor and 
prosector for the basic postgraduate student. His personal dissection 
is directed to operative procedures of various types, so that a pattern 
of action is established before he encounters the living problem. He 
takes his place in the outpatient clinic where, under the guidance of 
experienced clinicians, he is inducted into the routine of clinical practice. 
He is responsible for the history and examination of such patients 
admitted to the hospital service and for the progress notes to be made. 
He accompanies the resident and the members of the faculty on ward 
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rounds. After receiving directions and observing technics, he is 
responsible for changing dressings of surgical patients. He acts as 
second or third assistant at major surgical procedures and as first 
assistant at minor surgical procedures until he can take over as a 
surgeon. At first, his minor operative procedures will be supervised by 
a member of the staff or by a resident, who will act as assistant and 
mentor. As his ability increases, his supervision will decrease, so 
that he will develop a greater sense of self reliance and a true knowl- 
edge of his own competence. 

The resident is responsible for all hospital patients and for the 
resident fellow. He has the aforementioned duties pertaining to the 
training of his junjor. He has outpatient clinic duties, particularly in 
regard to postoperative therapy. He responds to requests for con- 
sultation from other departments accompanied by a member of the 
staff, who acts as counselor. At major surgical procedures he acts 
as surgeon, after having had some experience as first assistant. Once 
he assumes the role of surgeon, he maintains it, and a member of the 
faculty who may scrub with him acts as first assistant, except when 
invited to illustrate a variation of technic. As soon as possible, direct 
supervision is withdrawn, so that the self confidence may be developed 
before the resident departs to carry the responsibilities of private prac- 
tice. One of the difficulties encountered in the postgraduate program is 
in restraining the enthusiasm of the staff for performing operations 
instead of teaching and directing the surgery. We cannot too strongly 
emphasize this point. When, on completing his residency, the otolaryn- 
gologist moves to a small community, he should be an experienced, 
capable surgeon competent to consummate creditably any procedure he 
will encounter. This status he must acquire as a resident, and he can 
accomplish this end only by performing operations. Watching others 
is a part of his training, but it cannot replace the actual performance 
of surgical procedures. 

The residents prepare and present cases at the weekly departmental 
seminars and enter into the discussion that follows. We have estab- 
lished the otolaryngologic forum, which meets in the evening on the 
second Thursday of the month. The forum program is arranged and 
presented by the residents. The subject matter includes the historical 
background of the specialty, reports from foreign literature and, on 
occasion, interesting material of nonmedical character. All residents in 
the Chicago area are invited to participate in this and other evening 
sessions for our residents. They are also welcomed at our departmental 
seminar and at the didactic portions of the postgraduate course of which 
they are informed through the weekly schedules we send to institutions 
in the area which have residents in otolaryngology. Our residents are 
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FORM F: DIDACTIC AND CLINICAL REFRESHER COURSE 
Laryngology, Rhinology and Otology 


Monday Tuesday Wednesday Thursday Friday Saturday 
9:00 Cinematog- Otitis media Esophagos- Otolaryn- Manage- Acute in- 
to raphy of in children copy gologic ment of ob- fections of 
10:00 ear, nose aspects of struction of upper 
and throat allergy respiratory respiratory 
tract tract 


10:00 Diagnostic Functional Osseous com- Chronie Otogenie, 
to procedures tests of plications of otorrhea rhinogeniec, 
11:00 hearing rhinogenic and pharyn- 
origin geal com- 

plications 


11:00 Speech Audiometry Obturators Manage- 
to of somato- ment of 

12:00 prosthesis bulbar polio- 
myelitis 


12:00 to 2:00 Luncheon Period and Round Table Discussion 


2:00 Surgery of Aviation Office pro- Laryngeal Stomato]l- Nasal frac- 
to the neck medicine cedures surgery ogy tures 
3:00 


3:00 Antibiotics Hearing Departmental Labyrin- Rhinoplastic Malignant 
to aids seminar thine surgery neoplastic 
4:00 hydrops disease 


4:00 Applied Benign Status of Hemorrhagic Cancer 
to anatomy of tumors of labyrinthine lesions of manage- 
the sinuses the larynx fenestration the nose ment 
and mouth 


Informal 
dinner 





FORM G: BASIC REFRESHER COURSE 
Laryngology, Rhinology and Otology 








Monday Tuesday Wednesday Thursday Friday Saturday 


Embryology Certain basic Anatomyof Anatomyof Anatomy of Physiology of 
of the head aspects of the brain the larynx, the temporal the upper 
and neck pathology and cranial tracheo- bone respiratory 
nerves bronchial tree tract 
and esophagus 


Anatomic in- 
terpretation 
of roentgeno- 
grams 


Luncheon Period 
Review quiz Review quiz Review quiz Review quiz Review quiz Review quiz 


Anatomy of Anatomyof  Histopa- Histopa- Anatomy of Temporal] 
the head the head thology thology the nose and bone surgery 
and neck and neck paranasal 

sinuses 


Departmental 
seminar 
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expected to attend the meetings of the Chicago Laryngological Society 


on the first Monday of the month. They are encouraged and assisted 
in the preparation of material for publication. They participate in under- 
graduate teaching. The transition from student to teacher, which had its 
beginning in the basic course, is intensified during the residency, so that 
a new personnel is developed to augment and stimulate our own depart- 


ment and the departments of otolaryngology of other institutions. 


FORM H: COURSE IN BRONCHOESOPHAGOLOGY, UNIVERSITY OF 
ILLINOIS COLLEGE OF MEDICINE 


Monday 
University of 
Illinois 


Organization and 
function of a 
bronchoscopic 
clinic 

Room 168 
Demonstration 


Technie of laryn- 
goscopy, bron 
choscopy, 
esophagoscopy 


Lecture 
Foreign bodies in 
the air and food 
passages 


Anatomy and 
pathology of the 
larynx 

Room 168 


Anatomical lab- 
oratory 


10th Floor 


Lecture 


Relation of upper 
to lower respira- 
tory tract infec- 
tions 

Room 168 


Tuesday 
University of 
Illinois 


Anesthesia 
Room 168 


Clinie 
Anesthesia in per- 
oral endoscopy 

Room 446 


Mechanical prob- 
lems of foreign 
bodies 

Room 168 


Animal hospital 
Room 546 


Lecture 


Speech disorders 
Room 168 


First Week 


Wednesday 
St. Lukes Hospital 


Thursday 
University of 
Illinois 

Lectures 


Carcinoma of the 
larynx 
Room 168 


Benign tumors of 

the larynx 
Conference 
room M3 


Clinie Demonstration 
Surgery of the 
larynx: Laryngo- 
fissure, arytenoid 
transposition, 
tracheotomy, 
laryngectomy 
Anatomical 
Laboratory, 
10th floor 


Luncheon Period 


Indications for 
laryngoscopy 
Main 10 


Lectures 
Carcinoma of the 
larynx: Prin- 
ciples of therapy 

Room 168 
Practical Work and Demonstrations 
Animal hospital 

Room 546 


Anatomy of the 
tracheobronchial 
tree 

Room 168 


Anatomical labo- 
ratory 
10th floor 


Seminar Lecture 


Physiology and 
pathology of 
bronchial ob- 
struction 

Room 168 


Department of 
otolaryngology 
Room 168 


Friday 
Children’s Hospital 


Disease of the 
larynx in infants 
and children 


Clinie 
Pediatric clinic 
in laryngology 


Mechanical prob- 
lems of foreign 
bodies 

Room 168 


Animal hospital 
Room 546 


Lecture 


Pulmonary sup 
puration; bron- 
chography inhala- 
tion therapy 
Room 168 


Saturday 


St. Luke’s 
Hospital 


Pathology of 
bronchial tumors 
Conference 
room M3 


Clinic 


Indications for 
bronchoscopy 
Main 10 


Clinic 
(optional) 


All afternoon 
sessions: 
Research and 
educational hos- 
pitals, University 
of Illinois 
Room 446 





Available residencies to a great extent determine the scope of the 








educational program in the training of specialists. We have four 
residencies at the University of Illinois Hospitals and twelve at the 
Illinois Eye and Ear Infirmary. There are seven residencies at the 
Veterans Hospital at Hines, IIl., which are closely affiliated with our 
department. The Cook County, Presbyterian, Michael Reese and 
St. Luke’s Hospitals cooperate with our program by referring their 
selected residents to us for basic training and by participating in our 


educational activities. 
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EXTENSION COURSE 


OTOLARYNGOLOGY 


Extension courses in the specialties are divided into two categories: 
One, the refresher course, covers material the specialist has covered in 
the past and brings it up-to-date; the other is instructional and pertains 


to particular subdivisions of the specialty. 


FORM I: COURSE IN BRONCHOESOPHAGOLOGY, UNIVERSITY OF 
ILLINOIS COLLEGE OF MEDICINE 
Second Week 


Monday 


Children’s Hospital 


Lecture 


Bronchoscopy in 
infants and 
children 


Biplane fluoros- 
copy 


Clinie 


Pediatrie clinic 
in bronchoscopy 


Mechanical prob- 


lems of foreign 
bodies 
Room 168 


Anatomical labo- 


ratory 
10th floor 


Lecture 


Tuberculosis of 

the bronchus; 

fungous diseases 
Room 168 


Tuesday 
University of 
Illinois 


Ciinie 


Indications for 
esophagoscopy 
Room 446 


Lecture 


Hypopharynx 

anatomy and 

pathology 
Room 168 


Diagnosis and 

treatment of 

bronchial tumors 
Room 168 


Animal hospital 
Room 546 


Lecture 


Thoracic surgery 
Room 168 


Thursday 
University of 
Illinois 


Lecture and 
Demonstrations 
Surgery of the 
neck 

Anatomical 

Laboratory, 

10th floor 


Wednesday 


St. Luke’s 
Hospital 


Lecture 
Endoscopic 
photography 

Conference 
room M3 
Clinic 
Diseases of the 

esophagus 

Me 0 

fain 10 Lecture 
Diseases of the 
esophagus 
Room 168 


Luncheon Period 
Lectures 


Carcinoma of the 
esophagus 
Room 168 


Mechanical prob- 
lems of foreign 
bodies 

Room 168 


Practical Work and Demonstrations 


Animal hospital 
Room 546 


Anatomical labo- 
ratory 


10th floor 


Lecture 


Mediastinitis 
Room 168 


Seminar 
Department of 
otolaryngology 

Room 168 


Friday 


Children’s 
Hospital 


Lecture 


Disease of the 
esophagus in 
children 


Clinic 
Pediatric clinic 
in esophagoscopy 


Gastroscopy 
Room 168 


Review of all en- 

doscopic technics 

Animal Hospital 
room 546 


Saturday 


St. Luke's 
Hospital 
General 
Clinic 
Main 10 


Round table 
discussion 


Conference 
room M3 


Clinie 
(optional) 


Room 446 





Refresher Courses ——It is well to bear in mind that the refresher 


course is not intended to teach totally new material. The physician who 
enters such a course will be disappointed if he seeks knowledge of an 
unfamiliar kind. The refresher course can only recall the old and add to 
it the more modern concepts and applications. These courses are 
fairly standard as to makeup, but the individual subjects may change, 
and the material of each subject may be handled somewhat differently. 
main divisions 
The former is 


Refresher courses divide themselves into the two 


of postgraduate training: namely, basic and clinical. 
designed to meet the needs of two types: the young clinician who 


has had the basic and clinical training but requires that his knowledge 
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be refreshed and synthesized for, as an example, the American Board 
examination, and the old clinician who wants to reenforce the foundation 
on which his clinical technics are based. The clinical refresher course, 
while designed primarily for the physician in the small community who 
has greater difficulty in keeping up with the constant changes that occur 
in theory and practice, is beneficial to all as a thought-provoking con- 
gress of colleagues with similar problems (forms F and G). Another 
variety of instructional refresher course is that designed to meet the 
needs of the general practitioner in the community which lacks, or is 
too small to warrant, the presence of an otolaryngologist. Such a 
course should emphasize diagnosis, prognosis and treatment and should 
also indicate the situations which would require the general practitioner 
to seek specialist aid. It should be a highly practical course, shorn of all 
theorizing and of all the complex mechanism of abnormal physiology 
and pathology. It is not a course for specialists, nor is it designed to 
make specialists of its participants. 

Subspecialty and Technical Courses.—In addition to the refresher 
courses, there are the subspecialty and technical courses, designed to 
give intensive training in a small phase of otolaryngology or to give 
technical training regarding specific procedures. These courses are 
necessary because of a lack of sufficient, well balanced residencies 
covering all phases of training, and because many persons find that the 
infrequent application of technic tends to dull skill. These instructional 
courses are short—one to two weeks—and treat a single type of 
problem. While the variety of courses is great, certain ones have proved 
popular over a long period and may be considered as standard. They are 
courses in: (1) bronchoesophagology, (2) temporal bone surgery, (3) 
plastic surgery, (4) neck surgery, (5) histopathology of the ear, nose 
and throat, (6) hearing rehabilitation and (7) clinical audiometry. 
(Forms H and I present a sample schedule of the course in broncho- 
esophagology. ) 


SUMMARY 

A review of the requirements of postgraduate education in otolaryn- 
gology and certain of the difficulties encountered in meeting the problem 
reveal the scope of the task ahead. To give one course is relatively 
simple; to give a series of courses is not too difficult, but the integration 
of an all-inclusive program requires time, effort and cooperation. The 
cooperation which must come from the administrative offices of the 
college and from the other departments cannot be too strongly emphasized. 
The medical college must recognize its responsibility to the public in 
providing the postgraduate training of the specialist. It can no longer 
create the physician and leave to him the task of finding further training 











50 ARCHIVES OF OTOLARYNGOLOGY 


where and how he can. The examining boards have determined 
minimum standards, and the medical colleges must meet this minimum 
with a formal training program. The University of Illinois is cognizant 
of the broadened academic requirements. It has assisted and supported 
the departments that assumed the necessary task, and it looks forward 
to the greater place that postgraduate training is to take in the picture 
of medical education. The department of otolaryngology will be happy 
to share the results of its efforts in the developing of programs at other 


institutions, and it cordially invites criticism that it may improve its 
i i I 


own program. 


1853 West Polk Street. 





CHORDA TYMPANI NERVE SECTION AND 
TYMPANIC PLEXECTOMY 


New Technic Used in Cases of Deafness, Tinnitus and Vertigo 


SAMUEL ROSEN, M.D. 
NEW YORK 


N a recent issue of the ARCHIVES OF OTOLARYNGOLOGY I? reported 

on a new technic used in surgical fenestration of the labyrinth. This 
technic consisted of avulsing the chorda tympani from its attachment 
to the facial nerve and laying it over the fenestra nov-ovalis as a pedicle 
graft (fig. 1). The chorda was thus interposed between the mem- 
branous labyrinth and the tympanomeatal flap. The prime purpose of 
this use of the chorda tympani was to protect the membranous labyrinth 
and the perilymphatic space mechanically from the untoward effects 
of blood and inflammatory products coming mainly from the tympano- 
meatal flap. It was thought that reducing postoperative labyrinthitis in 
this way might give better hearing results. 

All of the first 8 consecutive patients who underwent the chorda 
tympani nerve graft operation’ had a decibel loss of 25 or less within 
two weeks. By the fifth postoperative week the majority had a decibel 
loss of 15 or less. Of the first 5 patients, in whose cases seven months 
had elapsed since operation, 3 heard normally (5 decibel loss or less). 

When these early results were compared with those of surgeons 
using the routine fenestration technic it was seen that the results with 
the chorda tympani technic were 5 to 20 decibels better. 

The year end results of all 8 consecutive operations in which the 


chorda tympani nerve graft was used are reported here (table). Each 
patient was measured over the full range of frequencies at every exami- 
nation, but, for simplicity of presentation, the audiometric reading for 
the 1024 frequency only is given. This reading is representative of the 
entire range of frequencies. All 8 patients had a successful result 
(30 decibels or better). Six of the 8 patients had hearing of 15 decibels 
or better, which can be regarded as normal. 


From the Otolaryngological Service, Mount Sinai Hospital. 

Read before the Meeting of the Section on Otolaryngology of the New 
York Academy of Medicine, Dec. 15, 1948. 

1. Rosen, S.: Chorda Tympani Nerve Graft: A Preliminary Report of a 
New Technique Used in Surgical Fenestration of the Labyrinth, Arch. Otolaryng. 
47:428 (April) 1948. 
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In certain cases of very severe tinnitus, vertigo and deafness there 
has been prompt relief of symptoms after a one stage operation com- 
bining fenestration, section of the chorda tympani and tympanic 


plexectomy. 


Fig. 1—The chorda tympani nerve covers the membranous labyrinth in the 
fenestra. 
TECHNIC 


The chorda is freed from the drum and avulsed from the facial nerve. After 
the tympanomeatal flap is completed and placed in its final position, an incision 


Audiometer Reading at 1024 in 8 Consecutive Cases in Which the 
Chorda Tympani Nerve Graft Technic Was Used 














F.W. N.R. P.S. RT. M.B. M.L. B.A, 


Preoperative 50 60 50 60 


Postoperative 2 wk Clot 2 25 
3mo......... Otitis Head 
cold 
6 mo ee 5 
fee es 


IZ MO..0s000% 





is made through the meatal skin about 3 mm. from the drum beginning at 2 
o'clock on the right side or 10 o’clock on the left side and ending at the inferior 
free edge of the tympanomeatal flap. The tympanic membrane with attached 
meatal skin is then carefully lifted out of its annulus and reflected above, bringing 
into view the hypotympanum, the inner tympanic wall, the tympanic plexus, the 
eustachian tube, the inner aspect of the malleus, the tendon of the tensor tympani 
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thin cutaneous membrane 
of external auditory cana 





eardrum 


yy | 
“reflection of membranous canal 


Fig. 2.—After the tympanomeatal flap is completed the skin of the canal close 
to the drum is incised from 2 o'clock on the right side or 10 o’clock on the left side 
to the inferior free edge of the flap. 


Fig. 3—The tympanic membrane is lifted out of the annulus and reflected 
upward along with the rest of the flap thus exposing the tympanic cavity. J. N. 
indicates Jacobson’s nerve; r. w., the round window; c. ¢. n., the chorda tympani 
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muscle, the round window, the entire stapes and the facial nerve. The plexectomy 
may now be performed with ease and in full view with appropriate dental scraping 
instruments (figs. 2 and 3). By this technic the inner tympanic mucosa and 
Jacobson’s nerve can now be adequately removed for histologic study. Figure 
4 is a section of a portion of the tympanic plexus removed during operation. It 
was prepared and studied by Dr. Joseph H. Globus. He reported as follows: 
“The scraping from the inner tympanic wall on microscopic examination contains 
several small nerve trunks cut on cross section. Here and there are structures 
simulating nerve fibers in oblique plane. They are embedded in fairly dense 
connective tissues with islands of bone irregularly distributed in the field.” 

The fenestra is then made and is covered with the chorda, and the tympano- 
meatal flap is placed in its final position. 

In some instances section of the chorda and destruction of Jacobson’s nerve 
alone may be desirable, without fenestration of the labyrinth, They can be done 














Fig. 4.—Section of the tympanic plexus removed from a patient. 


easily through the external auditory canal in a way similar to that described by 
Lempert 2 except that the incision made through the posterior canal wall should 
begin at 10 o'clock on the right side and 2 o'clock on the left side. After the drum 
is reflected upward the chorda tympani can be seen traversing the tympanum 
upward just internal and behind the bony annulus. With a dental hook it can 
be pulled outward and sectioned (fig. 5). 


REPORT OF CASES 


Case 1—F. L., a 42 year old married woman, with one child, had noted 


progressive deafness in both ears since the age of 17. Bilateral tinnitus began at 


that time and increased along with the deafness. Even though the deafness became 


2, Lempert, J.: Tympanosympathectomy : \ Surgical Technic for the 


Relief of Tinnitus Aurium, Arch. Otolaryng. 43:199 (March) 1946. 
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profound, the constant roaring and hissing tinnitus persisted and increased in 
intensity until during the past three to four years it became unbearable. The tin- 
nitus was always worse in the right ear. She sought relief only for the tinnitus. 


Inasmuch as the fenestration performed for otosclerosis often relieves tin- 


Fig. 5—Tympanic denervation and section of the chorda tympani (c. t.) 
performed through the external canal; b. g. p. indicates the bony grooves of the 
tympanic plexus. 
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Fig. 6—Audiograms of F. L. (case 1): A, preoperative thresholds of the right 
ear; B, those obtained eleven months after the operation; C, preoperative thresholds 
of the left ear; D, those obtained three months after the operation. Crosses 
represent the hearing for air conduction; circles, that for bone conduction. 


nitus and because occasional good results had been reported with “tympano- 
sympathectomy,” I decided to try combining both procedures—finally covering 
the fenestra with the chorda tympani. This was done on the right ear, July 29, 
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1947. The stapes was fixed. The patient’s tinnitus disappeared at once and she 
states that the hearing has improved so that she can use the telephone now for the 
first time in many years. In figure 6 audiogram A shows the preoperative thresh- 
olds of hearing and audiogram B the thresholds eleven months after the operation. 

One year later, the left-sided tinnitus became increasingly unbearable, and on 
July 19, 1948, at the patient’s request, fenestration and tympanic plexectomy were 
done. The chorda was left intact on this side. The patient’s tinnitus has 
diminished markedly on this side but has not completely disappeared. However, 
she has no complaints. 

In figure 6 audiogram C shows the preoperative thresholds and audiogram D 
the thresholds three months after the operation. 

Case 2.—L. S., 21 years old, the mother of a 4 month old baby, had pro- 
gressive bilateral deafness for a few years with intermittent high-pitched tinnitus, 
much greater in the right ear. For one and a half years prior to examination she 
had attacks of vertigo every few weeks with constant tinnitus in the right ear. 
There was no tinnitus in the left ear. The attacks of vertigo in the past eight 
months had increased in severity and frequency until she could not attend her 
infant. Some of the vertiginous episodes were accompanied by nausea and 
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Fig. 7—Audiograms of L. S. (case 2): chart at left, preoperative thresholds 
of the right ear; chart at right, thresholds eight months after the operation. 
Crosses represent the hearing for air conduction; circles, that for bone conduction. 


vomiting and lasted several hours. Caloric responses were slightly less marked 
on the right. On March 16, 1948, a one stage procedure including fenestration, 
tympanic plexectomy and section of the chorda was done. The stapes was fixed. 
Since the initial surgical vertigo, which was present during the first ten days after 
the operation, there has been no vertigo or tinnitus. If the vertigo and the tinnitus 
had persisted, destruction of the entire membranous labyrinth could have been done 
subsequently. 

In figure 7 the audiogram on the left side shows the preoperative thresholds of 
hearing and the audiogram on the right the thresholds eight months after the 
operation. 


In casting about for a possible explanation for the phenomena 
observed in the cases in which the chorda tympani nerve graft was used 
and the cases described in this paper, I encountered the theoretic work 
of Dr. Daniel E. Schneider * on a new theory of hearing. The essence 
of this concept is that there are two sonic systems in man: one the 


3. Schneider, D. E.: VI. The Growth Concept of Nervous Integration, J, 
Nerv. & Ment. Dis. 105:124 (Feb.) 1947. 
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more recent cochlea and the other the older, primitive sonic system 
derived from the lateral line organs of aquatic vertebrates. In these 
primitive animals the seventh and ninth nerves carry the sonic and 
equilibratory impulses to the brain stem. This primitive internal sonic 
system includes the connections between the petrosal and the genicu- 
late ganglion. Schneider and Brodsky* had shown, on the basis of 
dental pathology, that there was a possibility that the tympanic plexus 
could be reflexly stimulated to produce tinnitus and possibly vertigo. 
They suggested denervation of the tympanic plexus. 

The chorda tympani and the tympanic plexus are derivatives of 
this primitive system. The chorda tympani is the continuation of the 
nervus intermedius which, according to Cunningham’s® “Textbook 
of Anatomy,’ communicates with the vestibular branch of the eighth 
nerve in the internal auditory canal. It is possible that the old sonic 
system is connected with the newer sonic system via the geniculate 


’ 


Ampv!!s of lateral semicircular duct 
Principal Dorsal cochirar nucleus ; 
vestibular nucleus Restiform body 
: Ampulla of superior semicircular duct /~ 


— Ventral cochlear nucleus 


Cochlear root 
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. duct 
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Fig. 9.—Scheme of the origin and distribution of the acoustic nerve. Note the 
branch of the nervus intermedius communicating with the vestibular portion of 
the eighth nerve in the internal acoustic canal. (From Cunningham.®) 


ganglion. Impulses in the chorda tympani could thus find their way into 
the labyrinth (figs. 8 and 9). At present this is only a hypothesis 
but it should perhaps be fully explored. 

According to Schneider’s concept, the internal sonic system operates 
normally at a high inaudible frequency and cooperates with external 
hearing. Therefore, the hearing of external sound is not ordinarily 
interfered with by the internal sonic system. In the various syndromes 
of deafness, tinnitus and vertigo this primitive sonic system becomes 
irritated or deficient. As a result, internal vegetative sound, normally 


unheard, probably becomes audible. As the stapes becomes fixed, 


4. Brodsky, R. H.: Tympanic Plexus Tinnitus Versus Reflex Dental Tinnitus, 
New York J. Dent. 16:108 (March) 1946. 

5. Cunningham, D. J.: Cunningham’s Textbook of Anatomy, ed. 8, London, 
Oxford University Press, 1944. 
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external sound is shut out. Then the sound from the primitive system 
becomes louder. As the deficiency or the irritation of the internal 
sonic system progresses, the tinnitus thus set up becomes increasingly 
severe. Because the chorda, which supplies the anterior two thirds 
of the tongue with taste, is connected with the nervus intermedius 
through the geniculate ganglion, it is entirely possible that stimulation 
of the chorda tympani may affect vestibular function directly and 
cochlear function indirectly. 

In the light of this, the procedure of section of the chorda and 
tympanic plexectomy would constitute a partial denervation of the 
internal sonic system. In searching the literature I have found no other 
theory postulating an internal sonic system which includes the chorda 
tympani as an important element. Otolaryngologists are all familiar 
with Costen’s ® syndrome, in which a malfunctioning temporomandibular 
joint gives rise to unilateral tinnitus and glossodynia. These symptoms 
subside on correction of the bite. Seydell* reported on 175 cases of 
Costen’s syndrome in which, among other symptoms, there were tinnitus 


(69 cases), deafness (68 cases), vertigo (31 cases) and symptoms of 


involvement of the tongue (27 cases). These symptoms are presumably 


in part due to compression of the chorda tympani nerve in its close 
proximity to the malfunctioning jaw joint, and perhaps to irritation 
of the tympanic plexus. 

The procedure, therefore, of cutting the chorda tympani and using 
it as a graft to protect the membranous labyrinth may thus produce 
a twofold effect: on one hand, mechanical, protective and, on the other 
physiologic, in that irritative impulses traveling to the labyrinth via the 
chorda are thus interrupted. 

One might object to the emphasis on the chorda as having some 
beneficial effects in the cases reported by pointing to fenestration alone 
as capable of producing such effects. However, I am reporting this 
because in my experience fenestration alone and various mechanical 
refinements have not produced as speedy a return of good hearing or 
such a high degree of recovery of hearing, or such a dramatic abolition 
of vertigo. From the quality of the results thus far I suspect that 
section of the chorda tympani may have a profound influence on 
the internal state of the labyrinth and may have contributed to the 

6. Costen, J. B.: A Syndrome of Ear and Sinus Symptoms Dependent upon 
Disturbed Function of the Temporo-Mandibular Joint, Ann. Otol., Rhin. & 
Laryng. 43:1 (March) 1943. 

7. Seydell, E. C., in discussion on Woodward, F.: The Use of a Temporary 
Inexpensive Bite Block to Determine the Relationship of a Closed Bite and 
Tempora-Mandibular Joint Symptoms, Tr. Am. Otol. Soc. 34:145, 1941. 
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unusual hearing results in 8 cases observed over a period of a year. 
Further research in this direction is in progress to test this hypothesis. 
Finally, it must again be emphasized that only after long and perfected 


practice on the cadaver should any of these procedures be attempted on 
the living patient.® 


8. Rosen, S.: Learning the Lempert Fenestration Operation, Arch. Otolaryng. 
45:335 (March) 1947. Maxwell, J. H.: Training of Surgeon and Selection of 
Patient for the Fenestration Operation, ibid. 46:539 (Oct.) 1947. 





REHABILITATION OF THE LARYNX IN CASES OF 
BILATERAL ABDUCTOR PARALYSIS 


Open Approach to Arytenoidectomy, with Report of the Past Four Years’ Experience 


DE GRAAF WOODMAN, M.D. 
NEW YORK 


T THE Annual Session held in San Franciso in 1946, Dr. Joseph D. 

Kelly,! of New York, addressed this Section on the subject of 

laryngeal surgery for bilateral abductor paralysis. In his paper he 
made the following statements: 

. one can sum up the situation in regard to bilateral abduction muscular 
paralysis by saying that there are two definite surgical procedures which have 
been tried and not found wanting according to statistics of successful results 
up to the present time. There is the posterior approach of Dr. [Brien T.] 
King 2 with the attendant mobilization and fixation of the arytenoid cartilage 
to the alae of the thyroid cartilage. And the second procedure may be described 
as the arytenoidectomy in which a Girect approach is made to the arytenoid 
cartilage through a window made in the thyroid cartilage... . 


Many have agreed with Dr. Kelly that arytenoidectomy is prefera- 
ble to rotation and lateralization of the cartilage, but have not accepted 
his window approach as offering sufficient room for such a meticulous 
dissection. To the inadequate exposure are added the difficulties of 
hemostasis, which may occur in such a restricted field. 

To those who prefer a wide exposure, the open, posterior approach * 
has had its appeal. This is achieved by releasing the thyroid cartilage 
from its cricothyroid joint, permitting a 114 inch (3.8 cm.) exposure 
of the operative field. This approach, together with the technic for the 
removal of the articular part of the arytenoid cartilage and the laterali- 
zation of the vocal cord to the thyroid cartilage, has been used by several 


Read before the Section on Laryngology, Otology and Rhinology at the 
Ninety-Seventh Annual Session of the American Medical Association, Chicago, 
June 23, 1948. 

1. Kelly, J. D.: Surgery of the Larynx in Bilateral Abductor Paralysis, 
J. A. M. A. 134:944 (July 12) 1947. 

2. King, B. T.: A New and Function Restoring Operation for Bilateral 
Abductor Cord Paralysis: Preliminary Report, J. A. M. A. 112:814 (March 4) 
1939. Morrison, L. F.: Further Observations on the King Operation for Bilateral 
Abductor Paralysis, Ann. Otol., Rhin. & Laryng. 54:390 (June) 1943. 

3. Woodman, De G.: A Modification of the Extralaryngeal Approach to 
Arytenoidectomy for Bilateral Abductor Paralysis, Arch. Otolaryng. 43:63 (Jan.) 
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laryngologic surgeons during the past four years with successful results 
in a series of cases. 
PROCEDURE 

If a preliminary tracheotomy has not been done, the patient is pre- 
pared with use of local anesthesia, with the placement of an intra- 
tracheal tube (under guidance of the laryngoscope). The tracheotomy 
may then be performed with local anesthesia, or intravenous anes- 
thesia may be started and the tracheotomy done with the patient under 
general anesthesia. 

1. After tracheotomy, an incision is made along the anterior border 
of the sternocleidomastoid muscle at the level of the upper edge of the 
thyroid cartilage and carried down to the level of the cricoid cartilage. 
(The transverse incision, located one-third the way down from the 
upper edge of the thyroid cartilage, is optional.) 

2. The sternocleidomastoid muscle is retracted, exposing the pos- 
terior edge of the lateral thyroid cartilage, with the thyrohyoid muscle 
attached anterior to its posterior edge and the inferior pharyngeal con- 
strictor muscle attached to its posterior edge and to the inferior cornu. 
The attachment of the inferior cornu to the cricoid cartilage is a 
key landmark. 


3. A vertical incision is made along the posterior edge of the lateral 


thyroid cartilage and the inferior cornu down to and through the 


perichondrium. ‘The inferior constrictor muscle is separated posteriorly ; 
the cartilage is hugged closely, and the perichondrium is elevated around 
the posterior edge onto its mesial side sufficiently to free it of attach- 
ments to the inferior constrictor muscle. 

The facet-like joint between the inferior cornu and the cricoid 
cartilage is then separated. The incision is carried through the peri- 
chondrium on the lateral wall of the cricoid cartilage and continued 
vertically upward until the subperichondrial dissection of the arytenoid 
cartilage has been accomplished. When dissection of this structure 
has been done, the joint is disarticulated. A traction ligature is then 
placed around the middle portion of the arytenoid cartilage, and the 
cartilage is rotated laterally. With the aid of this traction ligature, 
the vocal process can be well exposed. A curved atraumatic needle 
with O chromic surgical gut is passed around the vocal process, care 
being taken to keep it in the submucosa and to pass it through and to 
include some of the fibers of the vocalis and the thyroarytenoid muscles. 
\fter placement of this suture, all the arytenoid cartilage is removed 
except the nonarticular part associated with the vocal process. The 
cord suture is then drawn laterally and tied around the inferior cornu 
of the thyroid cartilage ; and this, in turn, may be reenforced by anchor- 


ing the suture to the anterior edge of the sternocleidomastoid muscle. 
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If the attachment of the cord to the inferior cornu should cause too 
much lowering of its horizontal plane, this fault may be overcome 
by the optional attachment through a 4 inch (0.32 cm.) drill hole 
anterior to the posterior edge of the thyroid cartilage at the desired 
level. 

Sefore the wound is closed the larynx is inspected with the laryngo- 
scope and careful note made of the position of the cord. 

Closure is made by bringing the inferior constrictor muscle back into 
place with a few separate sutures. Interrupted sutures close the skin, 
a Penrose drain being left in the lower end of the wound and removed 
on the fourth postoperative day. 


ANALYSIS 

An analysis was made of the data on 24 cases contributed by eight 
laryngologic surgeons. Fifteen of these cases came under my own 
observation, either at operation or at the follow-up examination. Nine 
cases were contributed in response to a questionnaire sent to other 
surgeons who performed this operation. 

In all but 3 of these cases the abductor paralysis resulted from 
paralysis of the vocal cords after thyroidectomies. The twenty-sixth 
postoperative day was found to be the average time at which the trache- 
otomy tubes might be removed. In a case of a disturbance diagnosed 


as psychoneurosis, anxiety state, the patient still wears a tube in spite 


of adequate airway, as proved by laryngoscopy and bronchoscopy and 
by full corking. In only 4 cases was a feeding tube needed after 
operation. 

The voice was found to be better in 13, adequate in 9 and worse 
in 2 cases. A glottic chink of 3 to 5 mm. resulted in a better voice, 
as a rule, whereas with a 5 to 6 mm. space the voice was adequate. 
Those patients with poor voices are well satisfied as improvement in 
the airway was primarily desired, the voice being of secondary impor- 
tance to them. 

COMMENT 

It has been said that this method offered so much trauma to tissues 
that a feeding tube was needed. This has not been my experience in 
this series, as only 4, or 16 per cent, of these patients used feeding 
tubes. Traumatic edema may be the result of manipulation inside the 
larynx attendant on difficulties of laryngoscopy, rather than of any 
external work on laryngeal cartilages. 

The problem is to learn how to plan more accurately and to obtain 
the exact spacing desired, which will not only give better airway but 
also maintain the best possible voice. 

The following important factors are to be considered: (1) width 
‘v” shaped?); (2) 


‘ 


and shape of thyroid cartilage (Is it oval, “u,” or 
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whether cartilage is calcified and rigid or flexible; (3) the level at 
which the transfixion suture in the vocal cord is placed and (4) any 
distortion of the larynx or trachea. 

The correct glottic space can probably be more accurately obtained 
if the aforementioned factors are kept in mind. This may come with 
experience, together with close attention to details already learned and 
careful check with the laryngoscope before final closure of the wound. 


SUMMARY 


Several satisfactory technics exist for the correction of this laryngeal 
problem. The posterior open approach to arytenoidectomy is presented, 
with its quota of cases of successful results, as a method which appeals 
particularly to those who desire good exposure of the operative field. 


The following surgeons contributed cases to this series: Dr. D. C. Baker, 
Dr. H. S. Friedman, Dr. A. D. Ghiselin Jr., Dr. J. D. Kernan, Dr. F. E. 
LeJeune, the late Dr. J. O. MacDonald, Dr. F. D. Woodward and Dr. De Graaf 
Woodman. 

ABSTRACT OF DISCUSSION 

Dr. Paut H. Hoxtncer, Chicago: The contribution Dr. Woodman has made 
to the surgical repair of bilateral abductor paralysis is an important one. Adequate 
exposure is a fundamental surgical principle, and he achieves it with the approach 
he describes. The procedure apparently has been well tested, in view of the 
number of patients so treated. Of further significance is the fact that Dr. 
Woodman did not mention any case in which operation had also been performed on 
the opposite side because of failure of the first operation to give an adequate air- 
way. I should like to ask whether a second operation has had to be performed in 
any of his cases. 

One wonders why Dr. Woodman is so reluctant to use a feeding tube when 
pain, temporary dysphagia or arytenoidal edema makes the patient refuse liquids 
or solids. It is important, of course, to pass the tube down the contralateral side 
of the pharynx to keep it away from the site of operation. Otherwise, I can see 
no disadvantage to the feeding tube and do not understand why its use should 
be considered a criticism of his excellent surgical approach. 

I agree with Dr. Woodman in his use of intratracheal anesthesia for this 
operation. It seems to have every advantage and no disadvantage. My associates 
and I have used this technic for many years and find it permits easy and 
repeated, if necessary, examinations of the larynx throughout the operation. 

The approach we have used for this transposition of the arytenoid cartilages 
or arytenoidectomy is that described by Seed and Galloway, which, after all, 
is another modification designed to improve exposure. We have made a practice 
of passing the suture around the base of the superior horn rather than the 
inferior horn, as Dr. Woodman does, but the ultimate purpose is similarly 
accomplished. Of a total of 42 cases, we have operated in 31 with this technic, 
and the tube has been removed in 26 of them. In 5 cases the tracheotomy tube 
was retained, and the patient did not wish any further operative treatment, and in 
11 cases surgical intervention was refused, the patient feeling that the airway 
was adequate and that he did not wish to risk any reduction in voice. 
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Dr. Woodman made no mention of the medical phase of this problem; I 
should like to ask him whether the medical aspect has been as prominent a factor 
in his cases as it has in ours. Pronounced hypothyroidism and hypoparathyroidism 
have been associated phenomena in almost all of our cases, and the condition should 
be corrected before operation, for best results. Dr. Robert Keeton first pointed 
out this medical problem in our cases, and we find it as serious as the surgical 
aspect of the condition. The cholesterol and calcium levels must be maintained 
after operation, too, or the myxedematous infiltration and the spasms associated 
with tetany will cancel the improvement in the airway obtained surgically. 

Dr. FLetcHer D. Woopwarp, Charlottesville, Va.: I have operated on 7 
patients who had bilateral paralysis of the recurrent laryngeal nerve after operation 
on the thyroid. The first patient had a Kelly operation on one side, with satis- 
factory result; the second required a bilateral Kelly operation to obtain an 
adequate airway; the third had a Kelly operation on one side and an Orton 
operation on the other before an adequate airway was obtained. The fourth 
patient had a Kelly operation on one side, but on the other a Woodman operation 
was required, which was so successful that the fifth, sixth and seventh patients each 
had a Woodman operation on one side; in each instance the voice was preserved 
and an adequate airway was obtained. A total of nine operations were required 
on the 7 patients. 

This operation gives such an adequate exposure that the surgeon is able to 
visualize every minute detail and can execute the various steps with precision 
and assurance. In my limited experience with four such operations, the results were 
uniformly good in that the voice was preserved and an adequate airway estab- 
lished. One of my patients recently experienced acute inflammatory laryngitis, 
but had no dyspnea during the attack. A feeding tube is unnecessary after 
operation; recovery is prompt, and decannulation can be carried out in four to 
six weeks. 

Dr. Davin R. HicBee, San Diego, Calif.: Dr. Woodman stated that in a certain 
percentage of cases the operation, although successful, was not accompanied with 
satisfactory voice. I want to ask whether to any extent this was due to a failure 
to finish the operation with both vocal cords at the same level. Did one 
override or underride the other? 

Dr. DE GRAAF WoopMANn, New York: In answer to Dr. Holinger’s question 
about an operation on the opposite cord: It is true that it has been needed in a few 
cases. I did not perform such an operation myself, but I know of 2 cases in which 
it was necessary in order to obtain adequate airway. In both cases a good 
airway was obtained and a tracheotomy tube was not needed, but the voices 
were poor. 

I see no harm in the use of a feeding tube, though I have never had to use 
one, but we were criticized by Dr. Kelly for the need of a feeding tube after 
this procedure. 

In all cases reported intratracheal anesthesia was used. 

Dr. Seed gave an excellent description of a posterior approach, though he did 
not indicate in his procedure or in his illustrations what I feel to be the key to the 
success of this particular exposure, namely, the release of the inferior cornu from 
its attachment to the cricoid joint. It would seem to me that the superior cornu is 
a little too high to be used. The correct lateralization and level vary with 
each case, depending on the size, shape and rigidity of the thyroid cartilage. In 1 
case the inferior cornu was fractured while being retracted. I was able to lateralize 
the cord at the exact level desired by drilling a % inch (0.32 cm.) hole in the 
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posterior edge of the thyroid cartilage. Correct lateralization is a matter of 
experience and depends on the shape and size of the thyroid cartilage. As to the 
medical aspects, I feel that the patient should first have the benefit of a tracheotomy ; 
after this, medical care should be even more rapid in its stabilizing effect. 

Dr. Woodward’s incision has merit, particularly in cases of scarring from 
previous thyroidectomies. With this incision it is easier to find the superior 


edge of the thyroid cartilage. 
In answer to Dr. Higbee’s question: I consider an adequate voice one which 
can be well understood over the telephone. 

While the level is important, the extent of lateralization is much more so. 
Some patients apparently have a change of 2 to 3 mm. in the level of the cords 
and one of 3 to 5 mm. in the posterior glottic chink. These are among the best 
for voice and airway. If lateralization is not sufficient, a change in the level 
may give the needed airway. 





Progress in Otolaryngology 


Summaries of the Bibliographic Material Available in the Field of Otolaryngology 


CHRONIC PROGRESSIVE DEAFNESS, INCLUDING OTOSCLEROSIS 
AND DISEASES OF THE INNER EAR 


Review of the Literature for 1946 


ARTHUR L. JUERS, M.D. 
EUGENE L. DERLACKI, M.D. 
AND 
GEORGE E. SHAMBAUGH Jr., M.D. 
CHICAGO 


HE MAJOR portion of the 1946 literature on deafness is con- 
cerned with the problems of the surgical treatment of otosclerosis 
and with further observations on acoustic trauma and aerotitis. As 
in previous years, this review includes only those articles which give 
some new information relative to the problem of deafness. The material 
is arranged as follows: 
Otosclerosis 
Pathology 
Treatment 
Deafness Due to Lymphoid Hyperplasia of the Nasopharynx 
Treatment of Aerotitis 
Deafness Due to Trauma 
Psychogenic Deafness 
Méniére’s Syndrome 


Miscellaneous Contributions on Causes and Treatment 


PATHOLOGY OF OTOSCLEROSIS 


Wojniak * compared the external ear canal and drum membrane 


of 100 patients with otosclerosis with 70 normal ears and 30 with 
nerve deafness as to: (1) size of the external auditory canal; (2) 
cerumen; (3) condition of the skin in the canal; (4) sensitivity; (5) 
cough reflex; (6) vascular reflex, and (7) condition of the drum 
membrane as to thinness and transparency, Schwartze’s sign and 
mobility of the malleus and pars tensa. He concludes that, 


except for Schwartze’s sign, which is present twice as often in otosclerosis as in 
other forms of deafness, and five times as often in otosclerosis as in normal hearing 
individuals, and the apparent absence of mobility of the handle of the malleus in 
a greater proportion of patients with otosclerosis than of the controls, there is 


1. Wojniak, F.: The External Ear and Drum Membrane in Otosclerosis, 
Ann. Oto., Rhin. & Laryng. 55:406-419 (June) 1946. 
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nothing characteristic in the external ear and drum membrane in otosclerosis to 
help in its differentiation from other forms of deafness. 

In his microscopic studies of temporal bones with otosclerosis, 
Hagens? could not confirm the observations of Gray regarding the 
loss of neurokeratin in the medullary sheaths and neurilemma of the 
cochlear nerve to explain the clinical findings of inner ear deafness 
frequently associated with otosclerosis. As an explanation of 
Schwartze’s sign, he observed congested large vessels under the epithe- 
lium of the promontory overlying an otosclerotic focus. 


TREATMENT OF OTOSCLEROSIS 


Walsh and Silverman* point out that many variables influence 
the reliability of bone conduction tests and thereby lessen their depend- 


ability as a means of assessing cochlear function. They believe that 
the P. B. test, consisting of series of words developed at the Psycho- 
Acoustic Laboratory of Harvard University, has advantages over 
the usual bone conduction tests for this purpose. In this speech 
articulation test the words are given at increasing intensity, and in 
a person with a normal ear or with pure conduction deafness the 


articulation score climbs up to 100 as the intensity increases. In 
the presence of nerve deafness, however, there is no increase in the 
articulation score beyond. 

Walsh and Silverman feel that there are two objections to depending 
solely on pure tone audiometry for evaluation of results. First, 
thresholds for pure tones are not always adequately indicative of 
auditory function above threshold. Second, in the calibration of 
pure tone audiometers consideration is not given to the fact that the 
air space of the fenestration cavity is added to that of the normal 
canal. These authors advocate that the articulation score be tested 
at the 20, 35 and 50 decibel intensity level. An average is made of 
the articulation scores obtained. They suggest that if this average 
score is 50 or better the subject may be considered to have been 
socially rehabilitated. These tests are all above threshold and should 
show how the ear functions over a wide dynamic range of speech 
intensities. If a speech threshold test alone is obtained Walsh and 
Silverman state that when a person has a loss of 35 decibels or 
less he is considered to be socially adequate. However, they feel that 
if there is any significant associated nerve involvement the threshold 
test will not alone predict social adequacy. 


2. Hagens, E. W.: Pathology of Otosclerosis, Quart. Bull., Northwestern 
Univ. M. School 20:192-198 (March) 1946. 

3. Walsh, T., and Silverman, S. R.: Diagnosis and Evaluation of Fenestra- 
tion, Laryngoscope 56:536-555 (Sept.) 1946. 
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Of the patients presenting themselves to the Mayo Clinic because 
of deafness, Williams * was able to make a diagnosis of clinical oto- 
sclerosis in approximately 20 per cent. Of these, not more than 
50 per cent were suitable for the fenestration operation. Williams 
believes that pure tone audiometery should be supplemented by fork 
tests in diagnosis and evaluation of cases as to suitability. In the ideal 
case the forks should be heard by bone conduction ten to fifteen 
seconds longer than by air for the 512 fork and eight to ten seconds 
longer for the 1024 fork and the audiometric curve should not show 
evidence of cochlear atrophy. In these cases there is about a 70 per 
cent chance of restoring the hearing to a practical level, but in 10 to 
15 per cent of these the fenestra will close sooner or later. If there 
is evidence of cochlear degeneration, the chances are less, depending 
on the degree of nerve atrophy. 

Lindsay * observed in the histologic studies of his experimental 
fenestrations on monkeys that the osteogenetic activity of the peri- 
osteal layer of the labyrinthine capsule seemed to be the most rapid 
and to be chiefly responsible for early closures. Osteogenesis from 
the endosteal layer proceeded more slowly, while the enchendral layer 
rarely participated in the process to any significant degree. 

When a conjunctival or cutaneous graft was placed between the 
tympanomeatal flap and the fistula, new bone appeared only in opposi- 
tion to old bone—never between the graft and the covering flap. In 
general, Thiersch grafts taken from the scalp were not satisfactory, 
as about a third of them degenerated with closure of the fistula the 
rule. Fragments of hair tended to promote callus formation. [n 
some of the fistulas covered with Thiersch grafts, patency was main- 
tained four or five months after operation. Of five fistulas covered 
with conjunctival grafts with the epithelium against the bone, the 
epithelium degenerated in 2 instances. In the other 3 the osteogenetic 
activity of the periosteal bone was apparently inhibited or prevented. 
In another ear, in which the conjunctival graft was placed with the 
epithelium outward, the graft remained viable and the fistula patent. 
Although histologic observations are only partly available, Lindsay 
found the tympanomeatal flap employed according to the Lempert 
technic to be fairly effective in inhibiting osteogenesis, provided the 
margin of the fistula was on a convex surface rather than in a localized 
concavity. 

Lindsay’s observations suggest the probability that osteogenetic 
closure arising from the endosteal layer is diminished by completely 
removing endosteal bone fragments and endosteal shreds from the 


4. Williams, H. L.: Selecting Patients for the Fenestration Operation, S. 
Clin. North America 26:876-889 (Aug.) 1946. 

5. Lindsay, J. R.: Histologic Observations on the Healing of Labyrinthine 
Fistulas in Monkeys, Arch. Otolaryng. 43:37-48 (Jan.) 1946. 
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fistula, contouring the fistula to permit uninterrupted contact between 
the membranous canal and the flap and avoiding separation of the 
endosteum from the bone deep to the margin of the fistula. He 
believes that bony fragments act by depressing the membranous canal 
away from the flap rather than actively participating in the osteogenic 
process. 

The experimental and clinical basis of modifications of the original 
Lempert fenestration technic is discussed by Shambaugh and Juers.* 
A decrease in the incidence of closures to less than 5 per cent has 
been accomplished by carrying out the following points of technic: 

1. Enchondralization of the fistula. The enchondral layer of the labyrinthine 
capsule is widely exposed in the vicinity of the fistula by removing the periosteal 
layer with a diamond cutting burr. Experimental studies on monkeys indicated 
that early active osteogenesis started from the periosteal layer and that the enchon- 
dral layer participated but little in the process. 

2. Use of continuous irrigation to keep the operative field free from bone dust 
and blood and to avoid heating of the burr and the bone. 

3. Avoidance of trauma to the endosteum deep to the margin of the fistula and 
removal of all loose particles of endosteal bone. The dissecting microscope is an 
invaluable aid for this step of the technic. 

4. Meticulous removal of all bone chips from the tympanomeatal flap. 

5. Taking full advantage of the inhibiting effect of stratified squamous epi- 
thelium on osteogenesis. This is accomplished by thinning the flap as much as 
possible and by contouring the lateral semicircular canal so that the fistula is on 
the top of a mound rather than at the bottom of a concavity. This assures that the 
flap will maintain contact with the endosteum at the margin of the fistula. 


sased on the observation that, in some patients with an unusually 
big decibel gain, a fistula response could be readily elicited by pressing 
an applicator against the pars tensa of the tympanic membrane, the 
following points of technic were carried out for the purpose of increas- 
ing the mobility of the tympanomeatal flap between the tympanic 
membrane and the fenestra: (1) placing the fistula as close to the 
tympanic cavity as possible without exposing the facial nerve; (2) 
placing the tympanomeatal flap under tension while packing is inserted, 
and (3) preserving the mucosa as much as possible between the fenes- 
tra and the facial nerve. (Comment: If future physiologic investi- 
gation proves that the tympanomeatal flap is not important in sound 
conduction to the inner ear, these last three points of technic may 
be disregarded.) 

The observation was made clinically by the authors on patients 
who had been operated on and in experimental studies on monkeys 


that the peak of the postoperative serous labyrinthitis seemed to occur 


6. Shambaugh, G. E., Jr., and Juers, A. L.: Surgical Treatment of Otoscle- 
A Preliminary Report on an Improved Technic, Arch. Otolaryng. 43:549- 


rosis: 


567 (June) 1946. 
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when the circulatory congestion of the flap was at its maximum and 
during the early postoperative period when blood might gravitate 
to the cochlea. The following measures were adopted with the hope 
of minimizing these factors: 1. A sea sponge type of packing was 
used in the cavity postoperatively to decrease this early edema and 
lessen the tendency for blood and serum to collect under the flap, 
where it might enter the perilymph space. 2. A small wire frame 
was applied to the patient’s head on the normal side. This forced 
the patient to lie on the ear operated on or the back of his head, 
thereby maintaining the cochlea in a position superior to the fenestra. 
(Comment: While use of a sponge packing is in our opinion an 
unquestionable improvement in postoperative care, the value of main- 
taining the cochlea in a position superior to the fenestra in the early 
postoperative period still awaits proof.) 

Altman? describes the histologic observations in a lateral semi- 
circular canal fistula three years after the fistula was presumably 
accidentally made during a tympanomastoidectomy. He compares his 
observations with those in 19 other cases reported in the literature. 
The majority of these fistulas resulted from disease rather than trauma. 
In summarizing these observations, Altman states that hemorrhage 
and infection in the area of the fistula and bone chips left behind 
are the most important factors that promote bony closure of the 
fistula. A retarding influence on the tendency toward closure is 
exerted by overlying stratified squamous epithelium. This type of 
epithelium seems to be particularly resistant to the penetration of 
infection—much more so than columnar epithelium. 

Day * reports his results and observations in a series of 100 con- 
secutive fenestrations. In 4 cases with a bone conduction hearing 
loss of more than 30 decibels for the speech frequencies, the post- 
operative hearing by air did not reach the 30 decibel level. Meticulous 
surgical technic to lessen trauma to the flap and removal of all tiny 
particles of bone from the flap and fenestral margin tend to minimize 
the degree of labyrinthitis and decrease the likelihood of bony or 
fibrous tissue closure. Only a partial mastoidectomy was done, inas- 
much as a small cavity heals more rapidly and from an acoustic 
standpoint there will be less sound distortion than would be present 
in a larger cavity. There were 10 closures in this series. Six of 
these were revised, and in 3 good hearing was restored. Including 
the 3 successful revisions, a 30 decibel or better level of hearing was 
maintained in 80 cases. In 6 cases the preoperative level of hearing 
7. Altmann, F.: Healing of Fistulas of the Human Labyrinth: Histologic 
Studies, Arch. Otolaryng. 43:409-420 (April) 1946. 

8. Day, K. M.: Appraisal of Fenestration Operation: Report of One Hundred 
Cases, Arch. Otolaryng. 44:547-559 (Nov.) 1946. 











SANE E RU AIR iPS hs 2 


102 ARCHIVES OF OTOLARYNGOLOGY 


was between 32 and 35 decibels. There have been seven pregnancies 
in this series since operation, and no significant ill effect on the 
hearing in the treated ear has been noted. (Comment: The results 
obtained by Day represent the highest percentage of successful opera- 
tions thus far reported in the literature. This is due to a combination 
of excellent surgical technic and careful selection of cases. It should 
be noted, however, that not all of the cases reported have been followed 
for 2 years, so there is still the possibility of more closures in this 
series. ) 

Hutchinson ® states that he favors the postauricular approach rather 
than the endaural because of the better exposure provided. He 
frees the meatal lining down to the tympanic rim before opening the 
mastoid cortex. The fenestration technic he describes otherwise 
follows, in general, the modifications advocated by Shambaugh with 
the exception that the fenestra is enlarged by the use of dental picks. 
A small amount of epinephrine hydrochloride is added to the saline 
irrigating solution. 

Hall *° reports his experience with the fenestration operation over 
a ten year period in over 200 operations. He uses the postaural 
approach and either intermittent or continuous irrigation, together 
with adequate magnification with a dissecting microscope. He has 
obtained improvement in 69 per cent of 118 cases followed eight months 
or longer, but he does not state the degree of improvement or the 
final level obtained. 

Greenfield ?* reports an evaluation of his results of fenestration 
based on observations of 28 patients who were followed six months 
or more. In his summary he states that 21 had their hearing restored 
to the practical serviceable, physiologic level. (Comment: If the speech 
frequency decibel level is averaged from the published audiograms, 
there are only 19 cases with an average level of 30 decibels or better. 
In cases 2 and 14 there is approximately a 32 decibel average level. 
While these patients probably have serviceable hearing without an 
aid, the confusion existing in the reporting of fenestration results is 
illustrated in this paper. Greenfield’s report again shows the fallacy 
and difficulty of trying to evaluate results solely on the basis of 
whether the final level of hearing is at, above or below one arbitrary 
line on the audiometric chart. 


9. Hutchinson, C. A.: Labyrinthine Fenestration—The Present Position, 
J. Laryng. & Otol. 61:567-585 (Nov.) 1946. 

10. Hall, I. S.: The Fenestration Operation, Brit. M. J. 61:647-649 (Nov.) 
1946. 

11. Greenfield, S. D.: An Evaluation of the Lempert Fenestra Nov-Ovalis 
Operation in the Treatment of Otosclerosis: Report on Thirty-Six Patients Who 
Were Selected for This Operation, Arch. Otolaryng. 43:25-30 (Jan.) 1946. 
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Aubry ” reviews and compares the technic of European and Amer- 
ican surgeons for treatment of otosclerosis. He points out that the 
so-called surgical dome of the vestibule is merely the anterior region 
of the ampulla of the lateral semicircular canal. He believes that this 
more anterior position of the fenestra made by American surgeons 
may result in more difficulty from vertigo than has been observed 
by Europeans. 

Popper '* describes a new fenestration approach through the 
external auditory canal alone rather than the usual approach through 
the canal and antrum. The incision is made at the anterior edge of 
the tragus and enters the external auditory canal at the anterior 
cartilaginous-osseous junction. Sufficient tympanic plate is removed to 
expose the tympanic membrane. A small meatal flap is then freed 
from the posterior and superior canal wall and the epitympanic space 
entered with a diamond cutting burr. The cavity is kept very small, 
and the antrum itself is not entered. In creation of the fenestra, Popper 
follows in general the modifications which have been described by 
Shambaugh. However, he believes that he places the fenestra farther 
anteriorly than Lempert’s position for the fenestra nov-ovalis. Popper 
believes that the saccule may contact the flap in this newer, more 
anterior position. A specially built headgear incorporating adequate 
magnification and parallel illumination is essential for carrying out 
this new technic because the operative cavity is only 15 mm. wide at 
the top and 35 mm. deep. (Comment: It seems doubtful that a 
fenestra can be made more anterior than the Lempert fenestra nov- 
ovalis position because the perilymph space begins to turn medially 
and inferiorly at the point of the ampulla. Also, the nerve fibers 
going to the ampulla of the lateral canal would be cut if the fenestra 
were placed anterior to Lempert’s position. Also, the facial nerve 
overlies the superior aspect of the vestibule and prohibits more anterior 
placement of the fenestra.) 

Schenck '* treated 64 patients with clinical otosclerosis by injecting 
thyroxin into the tympanic cavity as originally advocated by Gray. 
The treatment failed to effect any alterations in the hearing level 
which were in excess of the normal variation of the hearing level in 
otosclerosis. 


DEAFNESS DUE TO LYMPHOID HYPERPLASIA OF THE NASOPHARYNX 


An effective program for the detection, treatment and follow-up 
of children with impaired hearing is described by Proctor and 


12. Aubry, M.: The Surgery of Deafness, Ann. d’oto-laryng. 13:29-39 (Jan.- 
Feb.) 1946. 

13. Popper, O.: Transtympanic Fenestration, J. Laryng. & Otol. 61:441-458 
(Aug.) 1946. 

14. Schenck, H. P.: Thyroxin Therapy in Otosclerosis, Arch. Otolaryng. 
44:43-50 (July) 1946. 





104 ARCHIVES OF OTOLARYNGOLOGY 


Willard.*> These authors believe that 80 or 90 per cent of school 
children with impaired hearing can be helped by proper therapy. 
Radiation therapy for lymphoid tissue when indicated has been par- 
ticularly effective. In addition to the good results obtained in relieving 
aural conditions caused by excess lymphoid tissue, irradiation also 
benefited a large percentage of children subject to infections of the 
upper respiratory tract not infrequently accompanied with bronchial 
asthma. The use of the nasopharyngeal radium applicator is discussed 
in detail by Proctor. The majority of the patients were considered 
well after three or four treatments. There were 5 patients receiving 
as many as seven treatments. The optimum routine dosage still 
appears not to be entirely settled. 

3oies ** presents a résumé of his experience with radiation treat- 
ment of nasopharyngeal lymphoid tissue associated with deafness in 
73 patients. Approximately 51 of these obtained satisfactory relief 
from treatment with a nasopharyngeal applicator. Patients who did 
not respond were those with a suspected cochlear lesion, an abrupt 
dip above the 2,048 frequency or with chronic otitis media. 


Burnam 77 gives a general review of the facts known about irradia- 
tion in terms easily understood by the average clinician. Clinical 
and experimental observations indicate that radiation is always an 
injurious agent and never a direct stimulant. However, when radia- 


tion is not lethal and when recovery is rapid, an overactivity in growth 
and other functions may result. The type of applicator now most 
commonly used for treatment of excess lymphoid tissue in the naso- 
pharynx contains radium salt with a 0.3 mm. of monel metal as a 
filter. This filter is penetrated by both beta and gamma rays. The 
need for keeping the applicator in a thick-walled lead container when 
not used in actual therapy is again stressed. 

Crowe '* reviews the clinical and laboratory studies on which the 
present conception of irradiation therapy in the nasopharynx are based. 
In addition to the usually generally accepted indications for irradiation 
therapy, he belives that 
even if the hearing is normal, irradiation is indicated as a preventive measure when 
nasopharyngoscopic examination reveals [hyperplastic lymphoid tissue around the 
It is also called for in all patients with this condition who 


eustachian tube orifice]. 


15. Proctor, D., and Willard, W. R.: Washington County (Maryland) Pro- 


gram for the Prevention of Deafness in Children, Arch. Otolaryng. 43:462-472 


(May) 1946. 

16. Boies, L. R.: Irradiation of Nasopharyngeal Lymphoid Tissue: An Evalua- 
tion, Arch. Otolaryng. 44:129-140 (Aug.) 1946. 

17. Burnam, C. F.: General Factors in Irradiation Therapy, Ann. Otol., Rhin. 
& Laryng. 55:764-778 (Dec.) 1946. 

18. Crowe, S. J.: Irradiation of the Nasopharynx, Ann. Otol., Rhin. & Laryng 


55:779-788 (Dec.) 1946. 
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have impaired hearing due to any cause whatever, such as developmental abnor- 
mality of the cochlea or auditory nerve, chronic suppuration of the middle ear, or 
otosclerosis, in order to prevent superimposed or additional impairment from an 
entirely different cause. 

An incidental significant observation was that irradiation therapy in 
some children also relieved asthmatic bronchitis. This may be further 
evidence that infection in nasopharyngeal lymphoid tissue may be an 
important factor in some type of respiratory allergy. Large central 
masses of adenoid tissue should always be removed surgically. It is a 
general policy now to* supplement all surgical adenoidectomies with 
irradiation. Routine treatment now consists of three treatments of 
eight and one-half minutes to each side with 50 mg. of radium in a 
monel metal filter applicator at two week intervals. If after thirty or 
sixty days the desired clinical result has not been obtained, additional 
treatment may be given. 

Fowler '® presents some of his recent histopathologic and clinical 
studies of lymphoid tissue in and around the eustachian tube. Micro- 
scopic examination of lymphoid tissue taken from the salpingopha- 
ryngeal fold of a young aviator one month after one radiation treatment 
showed that 
the germinal centers throughout the specimen have disappeared, and the number of 
lymphocytes is greatly reduced. Many of those which remain have pyknotic nuclei. 
The capillaries in the irradiated tissue are prominent. Their endothelium is thick- 
ened and their walls are hyalinized. Connective tissue cells are much more 
prominent than in the control biopsy specimen. The aviator from whom these 
biopsy specimens were taken sustained marked relief from his aero-otitis and his 
“scratchy” throat after one radium treatment. 

Study of the anatomic material obtained from airmen killed in 
action indicated that infection is the cause of the presence of lymphoid 
tissue in the eustachian tube and of any excess about its mouth. The 
lymphoid tissue was rarely abundant enough to block the tube except 
at the nasopharyngeal orifice, where it can be readily treated with 
radiation. However, one specimen is described in which there was 
a lymphoid mass between the isthmus and middle ear. Fowler points 
out that thick mucus may be the final block in a tube already narrowed 
by lymphoid tissue at its orifice. The round cell infiltration produced 
by infection eventually appeared to push through the ciliated epithelium 
overlying some of the germinal centers. In some of these areas the 
ciliated epithelium sloughed away, leaving nonciliated low cuboidal cells. 

Of 66 airmen with aerotitis who were treated by radiation and 
followed, 69 per cent obtained relief and were able to return to regular 
duty. Fowler discusses the various types of filters used for radium 


19. Fowler, E. P., Jr.: Irradiation of the Eustachian Tube: An Anatomic, 
Physical and Clinical Study of a Treatment for Recurrent Otitis Media Applied to 
Aero-Otitis, Arch. Otolaryng. 43:1-11 (Jan.) 1946. 
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therapy in the nasopharynx, and this section of the article, in par- 
ticular, should be carefully studied by anyone applying radiation to 
the nasopharynx. He believes that a radium applicator properly used 
is in most circumstances the most satisfactory source of radiation for 
excess lymphoid tissue about the orifice of the eustachian tube. A 
competent radiologist should always be consulted in outlining or 
changing any treatment routine. 

Lieberman *° studied various aspects of aerotitis media as observed 
in 167 subjects in pressure chamber “flights.” Of particular interest 
is his observation that aerotitis media occurred approximately four 
times as frequently in those subjects who had marked lymphoid obstruc- 
tion of the eustachian tube ostium as in those who had grossly relatively 
little lymphoid tissue. Not all who had otoscopic evidence of aerotitis 
media had symptoms. In most instances, during descent from “flight” 
up to 35,000 feet (10,500 meters) the onset of symptoms occurred 
at between 20,000 and 5,000 feet (6,000 and 1,500 meters). 

3ecause of the observation that movement of the mandible—such 
as yawning—was more effective than swallowing as a means of equal- 
izing intratympanic and atmospheric pressure during descent from 
flight, Bierman and Brickman *' investigated further the relationship 
of malocclusion to aerotitis media. Ear block during low pressure 
chamber descents was found to occur about five times as frequently 


in persons with malocclusion as in persons with normal occlusion. 
Positive otoscopic evidence of aerotitis was observed about three 
times as frequently in the group with malocclusion. The insertion 
of dental splints during descent in the group with malocclusion reduced 
significantly the incidence of aerotitis, whereas no change occurred 
It is thought that in instances of closure of 


in the normal group. 
the bite the interference with satisfactory tubal ventilation is caused 
by the wrinkling of the external pterygoid muscle, sufficient to com- 
press the membranous part of the auditory tube. In addition, the 
shortening of the span of the tensor palati muscle impairs the efficiency 
of this muscle in opening the eustachian tube during swallowing. 
Haines and Harris**? made a comprehensive clinical study of 
aerotitis in submariners. The presence of aerotitis was based on 
objective otoscopic findings rather than subjective after the men had 
been subjected to 50 pounds (22.7 Kg., 3.4 atmospheres) of pressure 


in three to ten minutes. Of a total of 6,149 men examined, 26.9 per 
20. Lieberman, A. T.: Aero-Otitis Media in Pressure Chamber “Flights,” 
Arch. Otolaryng. 48:500-507 (May) 1946. 

21. Bierman, H. R., and Brickman, I. W.: The Relationship of Dental Maloc- 
clusion to Vacuum-Otitis Media and the Use of Dental Splints During Descent 
from Altitudes, Ann. Otol., Rhin. & Laryng. 55:5-12 (March) 1946. 


22. Haines, H. L., and Harris, J. D.: Aerotitis in Submariners, Ann. Otol., 


Rhin. & Laryng. 55:347-371 (June) 1946. 
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cent contracted aerotitis media. All men were given a prepressure 
otolaryngologic examination and an audiometric test. Of those in 
whom aerotitis developed, one group was selected as a control to be 
retested later and the rest were divided into five groups. The general 
results of the various types of treatment are as follows: 

1. Psychologic treatment; 200 cases; no improvement noted. 

2. Topicai shrinkage to eustachian tube; 264 cases; very slight benefit. 

3. Roentgen therapy; discontinued for administrative reasons before results 
were conclusive. 

4. Dental treatment; 50 cases with evidence of temporomandibular joint dys- 
function; 46 relieved (details are given in the next abstract). 

5. Radium to the nasopharynx ; 732 cases; effective in about 90 per cent of cases. 

The control group showed the same incidence of aerotitis on the 
second pressure test as on the first. The authors conclude that if 
a man passed the test once he could pass it twice, but if aerotitis 
developed on the first test then prophylactic treatment was needed. 

An attempt was made to determine whether at the initial exam- 
ination any factors affording a precise method of predicting suscepti- 
bility to aerotitis could be discovered. It was found that persons who 
had very large masses of adenoid tissue over the orifice of the eusta- 
chian tube and those who had difficulty in performing the Valsalva 
maneuver were more suspectible to aerotitis than were those with 
clear tubal orifices and good ability to inflate the tubes. However, 
the correlation was not sufficiently precise to be of value in actual 
selection of candidates for the service. 

There was no tendency for changes in weather conditions to alter 
the daily incidence of aerotitis while this study was carried out. Treat- 
ment of acute aerotitis was not found to be of any value, except 
possibly simple tubal shrinkage. 

Very little loss of hearing occurred in ears with a minor degree 
of damage. However, when the tympanum was filled with blood 
there was usually some drop in acuity, particularly for the higher 
tones. The low incidence of associated deafness in submariners in 
comparison with that associated with aerotitis in airmen may be due 
partly to the absence of auditory fatigue in submariners. In addition, 
the airman has his “peak” of aerotitis when he returns to ground 
level and consults the otologist. On the other hand, the submariner 
has his “peak” pressure inequality before he returns to the surface. 

Haines and Harris conclude the discussion by stating that the 
most effective prophylactic therapy was either use of radium or cor- 
rection of temporomandibular dysfunction. They believe that the 
rationale of either is based essentially on a mechanical alteration. 

Kelly and Langheinz ** studied cases of aerotitis media in the sub- 
marine service in relation to disturbances of mandibular function. 


23, Kelly, W. J., and Langheinz, H. W.: Dental Treatment for the Prevention 
of Aerotitis Media, Ann. Otol., Rhin. & Laryng. 55:13-28 (March) 1946. 
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The cases studied were those of the 50 men receiving dental treatment 
mentioned by Haines and Harris.** Instead of depending on the static 
relationship of the jaws, they studied temporomandibular articulation 
in the open and closed positions as well as the general occlusion of the 
teeth. Objective otoscopic observations were used for diagnostic evalua- 
tion both before and after dental treatment because positive otoscopic 
evidence of aerotitis was not always accompanied with subjective 
symptoms. Their dental technic for diagnosing disturbances of bite 
and methods of correction are described in detail. 

The patients selected for treatment consisted of 50 men with 
aerotitis media following exposure to pressure who had, in addition, 
interference in mandibular function as determined by the described 
dental technic. Two control groups consisted of (a) an untreated 
group without aerotitis media on the first chamber run, and (b) an 
untreated group with aerotitis media on the first chamber run. Of 
the 50 treated patients, 46 were able to undergo a pressure chamber 
run with no resulting aerotitis. The two untreated groups remained 
unchanged. In only 3 of the 46 successfully treated patients were splints 
applied. Kelly and Langheinz feel that the poor results obtained by 
some previous workers can be explained by the too frequent use 
of splints to open the bite when the dysfunction was actually due to 
other mechanical disturbances, which in some instances would be 
aggravated by splints. Twenty of the group treated by dental means 
had enormous adenoids that covered the ostia of the tubes. Radium 
therapy was successfully used in 3 of the 4 cases in which success was 
not attained by dental means. Two of the 46 men relieved by dental 
treatment had previously had radium therapy, without success. The 
authors believe that in some instances of dysfunction of the temporoman- 
dibular articulation a disturbance of muscular balance in the vicinity of 
the eustachian tube may interfere with lymphatic drainage from the 
middle ear and eustachian tube area. Several authoritative references 
are cited in support of this concept. 


DEAFNESS DUE TO TRAUMA 

To test a patient’s susceptibility to auditory fatigue, Macfarlan ** 
exposes the ear to the 1,024 or 2,048 frequency at an intensity of 
25 decibels above threshold for three minutes. The threshold is then 
again determined and the difference between this level and the one 
obtained before the three minute exposure represents the fatigue. 
Mactarlan believes that the significance of the test is that persons 
showing a tendency toward fatigue should be transferred away from 
environments with excessive noise. 

24. Macfarlan, D.: Fatigue Test and Its Significance, Arch. Otolaryng. 44:334- 


336 (Sept.) 1946. 
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Stewart and Barrow ** studied the effect of gunfire noise on 100 
gunnery instructors. Routine audiograms and examinations were 
made before exposure to gunfire, and no tinnitus or audiometric evidence 
of deafness was noted. After exposure to gunfire 50 per cent of the 
men complained of tinnitus. If further exposure was avoided after the 
onset of tinnitus, there usually was recovery, but if exposure was con- 
tinued the tinnitus became persistent. In every patient with tinnitus 
there was a loss of hearing in the higher frequencies (2,048 to 11,584 
cycles). There was a pronounced individual variability in susceptibility 
to acoustic trauma. Maximum recovery occurred by six months after 
cessation of exposure to noise. Composite audiograms after prolonged 
exposure showed the maximum dip at the 4,096 frequency. 

Hendricks”* observations on acoustic trauma coincide in general 
with those of Stewart and Barrow. The “peak crash” or pitch of the 
noise produced by a single .50 caliber machine gun has been estimated 
to exceed 10,000 cycles per second and the intensity of the noise to 
exceed 170 decibels. Most of the men stated that tinnitus ordinarily 
was present the evening after a day on the ranges but had disappeared 
by the following morning. Those with impaired hearing noted it 
constantly, although it was temporarily worse for an hour or two 
after a day’s work. The left ear was often involved more severely, 


presumably because it was usually closer to the guns. The damage 


tended to be more permanent for the higher frequencies whereas there 
was usually some recovery for the lower frequencies after rest. The 
improvement after rest was variable. Although a few men showed 
considerable recovery, others showed very little. 

Davis and co-workers ** 
trauma in the ears of 15 young men who were exposed to pure tones 
and noise at intensities of 110 to 130 decibels for periods of one to 
sixty-four minutes. Temporary impairment of hearing was regularly 


summarize their observations on acoustic 


produced, but there was no evidence of cumulative injurious effects. 
No significant elevation of auditory threshold was produced for tones 
of frequency lower than the exposure tone. The greatest loss occurred 
at a frequency about half an octave above the exposure tone. With 
brief exposures the loss may be confined to the two octaves above, but 
with the longer exposures the hearing loss may be rather extensive 
for all tones above the exposure frequency. Recovery from a 60 decibel 
loss may require four to five days. The recovery tends to be slowest 
for tones in the vicinity of 4,000 cycles. In spite of elevations of 

25. Stewart, J. V., and Barrow, D. W.: Concussion Deafness, Arch. Otolaryng 
44:274-279 (Sept.) 1946. 

26. Hendricks, J. E.: War Deafness in Gunnery Instructors, Ann. Otol., Rhin 
& Laryng. 55:68-80 (March) 1946. 

27. Davis, H.; Morgan, C. T.; Hawkins, J. E.; Galambos, R., and Smith, 
F. W.: Temporary Deatness Following Exposure to Loud Tones and Noise, 
Laryngoscope 66:19-21 (Jan.) 1946. 
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threshold of 50 or 60 decibels, there may be little or no loudness loss 
for sounds at 100 decibel loudness level. The audiogram alone is not an 
adequate measure of the impairment of auditory function. 


Exposure to a pure tone that causes a hearing loss that is restricted 
to a relatively narrow range of frequencies may cause very severe 
distortion of pitch perception (diplacusis). The major displacements 
of pitch are always upward. Exposure to a band spectrum noise 
(like airplane noise), which causes a widespread hearing loss that is 
usually severest in the high frequency range, is relatively ineffective 
in producing diplacusis. 

Prolonged exposure to an intense 500 cycle tone or to noise of wide 
frequency spectrum causes severe articulation loss at a low (40 decibel) 
loudness level but only moderate loss at a high (100 decibel) level. 
The articulation loss for loud speech following exposure to the 500 
cycle tone tends to be the greater of the two, even though the average 
hearing loss measured by audiogram is less, probably because of the 
greater diplacusis produced by the exposure to the pure tone. Exposure 
to an intense 1,000 cycle tone may or may not produce a measurable 
articulation loss for loud speech, and exposures to 2,000 and 4,000 
cycle tones cause but little articulation loss, even at the 40 decibel 
loudness level, for speech heard through a standard Army headset. 


PSYCHOGENIC DEAFNESS 
Truex ** reports his experience with psychogenic deafness at Deshon 
General Hospital. No single fact or test result was diagnostic other 
than cure by psychiatric methods. However, the following were clues 
suggesting the diagnosis: 
. Signs of definite agitation and anxiety during interviews. 
. Inconsistencies in the clinical history. 
3. Severe loss without reasonable cause. 
. Negative physical findings to account for the deafness. 
. Various tests of hearing acuity indicating a functional element 
a. Severe bilateral or unilateral hearing loss, regardless of cause, particularly 
when there was no response to bone conduction testing. 
. Unusual variations in repeated tests. 
>. Large discrepancy between speech reception and pure tone average for 


the better ear. 


. An unexpectedly large or small gain from the use of a hearing aid. 


». The Doerfler-Stewart test, done by increasing a background of masking 
noise to a patient who is listening to speech at 5 decibels louder than 
threshold. Whereas the normal listener continues to perceive speech until 
the level of noise is 10 to 25 decibels more intense than speech, the patient 
with a functional element ceases to hear speech before the masking 
intensity reaches that of the speech. 

28. Truex, E. H., Jr.: Psychogenic Deafness, Connecticut M. J. 10: 907-915 
(Nov.) 1946. 
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Appropriate psychiatric investigation and treatment resulted in 
symptomatic cure in 69 per cent of cases, improvement in 20 per cent 
and no change in 11 per cent. 

Martin ** reports his experience in detecting and treating psycho- 
genic deafness at Hoff General Hospital, particularly with respect to the 
use of pentothal sodium® narcosis (narcosynthesis). Narcosynthesis 
was used only on selected patients as an adjunct to the usual psychologic 
methods. Of the patients studied under pentothal sodium® narcosis, 12 
per cent were found to have psychogenic deafness. A high percentage 
of these had good hearing restored after correction of the psychogenic 
involvement. (Comment: The relative frequency of psychogenic deaf- 
ness in military personnel is in sharp contrast to its rarity among 
civilians. Nevertheless, it does exist in the civilian population to a 
greater degree than hitherto suspected. The possibility of a psycho- 
genic hearing loss should be kept in mind in patients with a perceptive 
defect that fluctuates in degree and with a discrepancy between the loss 
for pure tone and the loss for speech. ) 


MENIERE’S SYNDROME 

Atkinson *° reviews the present status of knowledge of the physio- 
pathology of Méniére’s syndrome and believes that the basic disturbance 
is one of increased production of endolymph resulting from increased 
capillary permeability. A number of authors have described various 
etiologic factors, such as vasospasm, histamine sensitivity, allergy, 
avitaminosis C and toxic labyrinthitis due to focal infection. In Atkin- 
son’s opinion, probably all these various factors produce Méniére’s 
syndrome by the mechanism of increasing capillary permeability. 
Hence he feels that treatment with histamine or nicotinic acid in 
properly selected groups is more fundamental than combating the 
dysfunction through increasing potassium or decreasing fluid intake. 

Day *! reports the results of his labyrinthotomy operation in 21 cases 
of Méniére’s syndrome. Nineteen patients with unilateral involve- 
ment have all been rehabilitated and are completely free from vertigo 
and the low-pitched roaring tinnitus (between 100 and 300 cycles). 
However, the high-pitched tinnitus continues and may be more pro- 
nounced. Two patients had bilateral involvement and continue to have 
some symptoms from the side not operated on. Day cannot report good 
results in the preservation of hearing except in 1 case in which a 70 


29. Martin, N. A.: Psychogenic Deafness, Ann. Otol., Rhin. & Laryng. 55:81- 
90 (March) 1946. 

30. Atkinson, M.: Meéniére’s Syndrome: The Basic Fault? Arch. Otolaryng. 
44: 385-391 (Oct.) 1946. 

31. Day, K. M.: Hydrops of Labyrinth (Méniére’s Disease): Diagnosis— 
Results of Labyrinth Surgery, Laryngoscope 56:33-42 (Feb.) 1946. 
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decibel level before operation improved to within normal limits 
after operation and remained at this level during four years of observa- 
tion. Day believes that labyrinthotomy is preferable to section of the 
eighth nerve in cases of Méniere’s syndrome which do not respond to a 
reasonable period of medical treatment. 

McLaurin * reports his experience with the use of histamine azo- 
protein (hapamine*) in treating 40 patients with vertigo in the form 
of pure Méniere’s disease or in the incomplete form. A few patients 
had side reactions to the injections. With a few exceptions the results 
were good. Fifteen of the patients have been followed for more than 


a vear. 


Lindsay ** reports the histologic changes in 2 additional cases of 


unilateral hydrops of the endolymphatic labyrinth. In both instances 
there was dilatation of the cochlear duct in the involved ear. In 1 
ear of the first patient the cochlear duct was dilated to the point of 
obliterating the scala vestibuli and Reissner’s membrane was expanded 
into the vestibule. There was complete loss of hearing in this instance, 
but no record of the presence or absence of vertigo was available. In 
the other patient there was considerable high tone loss for both ears 
and, in addition, some low tone loss for the involved ear. There was 
a history of vertigo. The cochlear duct was moderately dilated, and the 
wall of the saccule showed a rupture which was presumably old. All 
ears showed some degenerative changes in ganglion cells in the basal coil 
of the cochlea. Histologic observations up to the present have given no 
definite indication of the cause of hydrops. The evidence to date does 
not support the hypothesis of disturbed resorption of endolymph. The 
fluctuations in threshold of hearing, the sensation of blockage and the 
severity of the low-pitched noises in the ear can probably be related 
to changes in endolymphatic pressure. The great variety of histologic 
changes found in the vestibular apparatus seems to give a_ partial 
explanation for the inconsistency in the occurrence of vestibular 
symptoms. 

Wright ** believes that the cochlear lesions of Méniére’s disease 
precede the vestibular in the majority of instarices. Tinnitus is an 
early symptom. The deafness is usually unilateral, and diplacusis is 
frequently noted. 


32. McLaurin, J. W.: Desensitization by Histamine (Histamine Azoprotein) 
in Vertigo, Periodic Headaches and Vasomotor Rhinitis: Review of the Litera- 
ture and Report of One Hundred and Two Personal Cases, Laryngoscope 56:253- 
281 (June) 1946 

33. Lindsay, J. R.: Labyrinthine Dropsy, Laryngoscope 56:325-341 (July) 
1946. 

34. Wright, A. J.: Cochlear Deafness, Proc. Roy. Soc. Med. 39:265-269 
(March) 1946. 
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Athens * reports on 30 patients with low basal metabolism who 
were subject to recurring attacks of true vertigo, fatigue and low blood 
pressure but with little or no deafness. Treatment with desiccated 
thyroid was satisfactory. The similarity between these cases and true 
cases of Méniére’s symptom complex is discussed, particularly with 
reference to the water retention in thyroid deficiency and the endo- 
lymphatic hydrops in Méniére’s disease. 


MISCELLANEOUS CONTRIBUTIONS ON CAUSES AND TREATMENT 
OF DEAFNESS AND IMPAIRED HEARING 

Hopkins ** investigated the relationship of antepartum German 
measles to congenital defects in children at the Clarke School for the 
Deaf. In 116 cases of deafness there were 10 instances in which the 
mother had had rubella during the pregnancy. 

A new treatment for impaired hearing, consisting of administration 
of a combination of amino acids and vitamins is described.** In 25 
of 78 patients treated, improvements of 10 decibels or more were 
reported. The diagnosis of the cases treated is not given. (Comment: 
Since no diagnostic data are given by the authors in their article, the 
reviewers wonder whether in cases such as are reported in charts I and 
VII the hearing loss may have been due to a secretory otitis, which, in 
some instances, is spontaneously reversible. We have tried this treat- 
ment in a series of about 35 cases of perceptive and conductive deafness 
and have obtained no audiometric or subjective improvement in hearing 
in a single case. Acute lesions such as secretory otitis or other readily 
reversible conditions were not included. There was occasionally, how- 
ever, an improvement in the feeling of well-being and a few instances of 
improvement in tinnitus. A few patients thought that their tinnitus was 
worse. ) 

In 1,000 consecutive cases of deafness studied at the Aural Rehabili- 
tation Service at the United States Naval Hospital in Philadelphia ** it 
was concluded that in 14 the deafness (a loss of at least 30 decibels in 
the better ear for the 256 to 2,048 frequencies) was due solely or pre- 
dominantly to drug therapy. Quinine was apparently the causative 
agerit in 12 cases and salicylates in 2. Tinnitus was an early symptom. 
The toxic effect is presumabiy on the ganglion cells. There is also a 


question of decrease in pressure of the endolymph. 


35. Athens, A. G.: Vertigo in Hypothyroidism, Minnesota Med. 29:562-567 
(June) 1946 

36. Hopkins, L. A.: Congenital Deafness and Other Defects Following German 
Measles in the Mother, Am. J. Dis. Child. 72:377-381 (Oct.) 1946. 

37. Hirschfeld, H.; Jacobson, M., and Jellinek, A.: New Treatment for Hear- 
ing Disorders, Arch. Otolaryng. 44:686-700 (Dec.) 1946. 

38. Howard, J. C., Jr.: Auditory Impairment Caused by Drugs, U. S. Nav. 
M. Bull. 46:387-391 (March) 1946. 








Directory of Otolaryngologic Societies * 


INTERNATIONAL 
FourtTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President: Dr. V. E. Negus, London, England. 
General Secretaries: Dr. F. C. W. Capps and Dr. W. A. Mill, 45 Lincoln’s Inn 
Fields, London, W. C. 2. 
Place: London. Time: July 18-23, 1949. 
Seconp PAN-AMERICAN CONGRESS OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHOESOPHAGOLOGY 
President: Prof. Justo Alonso. 
Secretary: Dr. Chevalier L. Jackson, 255 S. 17th St., Philadelphia 3. 
Place: Montevideo. Time: January 1950. 
NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman: Dr. William H. Johnston, 1515 State St., Santa Barbara, Calif. 
Secretary: Dr. J. Milton Robb, 1553 Woodward Ave., Detroit 26, Mich. 
AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Conrad Berens, 35 E. 70th St., New York. 
President-Elect: Dr. J. Mackenzie Brown, 1136 W. 6th St., Los Angeles 14. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-lst Ave. Bldg., 
Rochester, Minn. 
AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. LeRoy A. Schall, 243 Charles St., Boston. 
Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore 1. 
AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Frederick T. Hill, 177 Main St., Waterville, Maine. 
Secretary: Dr. Louis H. Clerf, 1530 Locust St., Philadelphia 2. 
AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OToLoGicaL Society, Inc. 
President: Dr. John J. Shea, 1018 Madison Ave., Memphis, Tenn. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 
SECTIONS: 
Eastern.—Chairman: Dr. Harold G. Tobey, 403 Commonwealth Ave., Boston. 
Southern —Chairman: Dr. Watt W. Eagle, Duke University, Durham, N. C. 
Middle.—Chairman: Dr. Dean M. Lierle, University Hospital, Iowa City. 
Western.—Chairman: Dr. Leland G. Hunnicutt, 98 N. Madison Ave., Pasadena, 
Calif. 
AMERICAN OTOLOGICAL SOCIETY 
President: Dr. Marvin F. Jones, 121 E. 60th St., New York. 

Secretary: Dr. Gordon D. Hoople, Medical Arts Bldg., Syracuse 3, N. Y. 
AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT OF PLASTIC 
AND RECONSTRUCTIVE SURGERY, INc. 

President: Dr. Samuel F. Kelley, 47 E. 61st St., New York 21. 
Secretary: Dr. Norman N. Smith, 291 Whitney Ave., New Haven 11, Conn. 
AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 


President: Dr. Rea E. Ashley, 384 Post St., San Francisco. 
Secretary-Treasurer: Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22. 


* Secretaries of societies are requested to furnish the information necessary to 


keep this list up to date. 
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SHOCKPROOF X-RAY UNIT 


ITH a Ritter X-Ray Unit in your office, you can 
avoid delays in treatment. After a few hours of 
instruction, your nurse or assistant can operate its 
simple controls. In minutes you have accurate, sharp, 
easy-to-read radiographs to aid you in diagnosis. You 
retain the complete records for all patients in your own 
files for quick reference and comparative study. And 
your patients are pleased that they are not troubled to go 
elsewhere for X-Rays. 
Ask your Ritter dealer for full information on the ease 


with which you can make your own radiographs with a 
Ritter X-Ray Unit. 


If vacationing in New York State, visit our plant and see 
quality Ritter equipment manufactured. 
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LET 
THEM 
READ 
HYGEIA 














Offer them the opportunity to gain a new viewpoint on medical sciznce and 
a finer appreciation of your services. 

HYGEIA tells the story of medical service in a wholesome, common sense 
manner, true to the spirit of scientific medicine—yet in thoroughly readable style 
and attractive format. 

Helping to lay firmer foundations of patient cooperation, combating the flow 
of inaccurate health information from unreliable sources, exposing quackery and 
“sure cures,” telling the fascinating story of medical progress in lay language— 
HYGEIA can work silently, side by side with you, 
day in, day out. 

Make sure there is a copy of HYGEIA in your 
waiting room every month. Use the coupon below 
to order—TODAY! 





Gentlemen: Start sending HYGEIA to the address below at 
once. Bill me next month (OR) © I enclose $3.00 for 
one year’s subscription (OR) 2 I enclose $5.00 for two years’ 
subscription. 


AMERICAN MEDICAL ASSOCIATION, 535 N. Dearborn St., Chicago 10, Ill. 
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There may be some way to cross 
cigarette tobacco with Old Doc 
Snakoil’s Patented Pain Killer— 
but we never learned the trick. 
We’re tobacco men, not medicine 
men. Old Gold cures just one thing: 
the world’s best tobacco. If smok- 
ing pleasure is good enough for 
you, light an Old Gold . . . today. 
Smooth! Mild! Mellow! Good! We 
learned how to make ’em that way 
from nearly 200 years of honest 
tobacco craftsmanship. 
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SMR Ear Speculum. Black, non-reflecting, light in weight, warm to 
the touch, non-metallic, no plating to chip off, can be sterilized. 
$2.50 per dozen. Add $2.00 for Rack 


Malleable Cannulas. These are furnished in two sizes and can be 
bent into any shape for entering ear or nose. The proximal end is tapered so 
that it can be attached to your cut-off for drying out the ear. 


Light Shield. The apparatus consists of a polished bakelite shield to 
enclose an ordinary 100 watt lamp. This shield can be attached to any standard 
socket and can be rotated independently of the lamp and the opening can be 
turned in any direction. The shield avoids danger from bursting bulbs and 
serious burns. 

Price—No. 2 Light Shield $5.00. Add $3.50 for condenser 


Respiratory Protector is designed to cover the mouth and face. It is 
light in weight and can be instantly rotated out of the way for telephoning or 
conversation. While it can be attached to any headband having a projecting 
stud, it functions better on the above headbands. New transparent portion can 
be quickly replaced when soiled or worn. 


Price—Respiratory Protector SJ3 


FRE ANN LA LANNE NEOTEL OF NOH OTE NEF BF 


Surgical Mechanical Research 


1901-1903 Beverly Bivd. 


Los Angeles, Calif. 














ILLINOIS MASONIC HOSPITAL 


Introduction to Fundamentals 
of 


“Reconstructive Surgery of Nasal Septum 


and 


External Nasal Pyramid” 


under direction of 


Maurice H. Cottle, M.D. 


October 1-8, 1949 inclusive 


Fee $150.00 


For further information write 


WILLIAM H. TENNEY, Superintendent 
836 Wellington Avenue, Chicago, Illinois 











Precision Table Aid ($40 to $65) 


DOUBLY DESIRABLE 


@ for relieving the strain of office interviews 
with the hard of hearing. 


@ for educating the hearing of child or 
adult with well amplified sound 
paving the way for the use of a wearable 
hearing aid. 


PRECISION HEARING AIDS 
850 W. Oakdale Ave. : : Chicago 14 
































QUESTION: 


When is it good practice to suggest “Change to 


Philip Morris Cigarettes’? 


ANSWER: 


When patients under treatment for throat condi- 
tions persist in smoking, many eminent nose and 
throat specialists suggest’“Change to Philip Morris”* 


... the only cigarette proved** less irritating. 


@ In fact, for all smokers, it is good practice to 
suggest ‘’Change to Philip Morris.” 


PHILIP MORRIS 


Philip Morris & Co., Ltd., Inc. 
119 Fifth Avenue, New York 


DO YOU SMOKE A PIPE? . . . We suggest an unusually fine 
new blend — Country Doctor Pipe Mixture. Made by the same 
process as used in the manufacture of Philip Morris Cigarettes. 


*Completely documented evidence on file. 
**Reprints of published papers on request: 
Laryngoscope, Feb. 1935, Vol. XLV, No. 2, 149-154; Laryngoscope, Jan. 1937, Vol. XLVII, No. 1, 58-60; 
Proc. Soc. Exp. Biol. and Med., 1934, 32-241; N. Y. State Journ. Med., Vol. 35, 6-I-25, No. Il, 590-592. 
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Again in Production 


The Molt Storz Tonsillectome 
with the ‘‘loop in fenestra’’ 





Complete total enucleation with a dull blade, no tearing or 


stripping 


Thumb lever provides powerful leverage. 


One hand only 


is needed to operate blade either forward or backward 


Sizes: Small, Medium and Large 


All Stainless Steel Construction 


$75.00 


Stor; Instrument Company 4570 fludubon Ave. &. Louis, Mo. 














TWO 
NEW SERVICES 
for 
YOUR DEAFENED PATIENT 


Vv 


HEARING AID CONSULTATION 
To help in the selection of the aid 
best suited to each person’s needs. 

We do not sell Hearing Aids. 
Only Council-accepted aids demon- 
strated. 


AUDITORY TRAINING 


To help the user get maximum bene- 
fit from his hearing aid. 


To help train his hearing and tc 
teach him to combine lip reading and 
hearing. 


Information on request. 


THE NITCHIE SCHOOL 
OF LIP READING, INC. 
Founded 1903 


342 Madison Ave. New York 17, N. Y. 
Murray Hill 2 — 6423 
Chartered by New York State Board of Regents 











PARAVOX 


VERI-small Hearing Aid, although tiny in size, can pro- 
duce powerful volume, if needed, for extreme hearing 
loss. Light in weight, easy to conceal. 

Another point, Paravox nation-wide sales outlets 
permit “one-minute” service, a vital point to users, 
Thousands enjoy their Paravox, like the exclusive 
plastic chassis which has been 600 foot drop-tested, 
ton pressure tested, humidity tested, and is a national 
design winner. 

Accepted by the Council on Physical Medicine, 
American Medical Association. 


Made by PARAVOX, INC. 
2056 East Fourth Street © Cleveland 15, Ohio 
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